








Announcing the “American”’ 
Totally Enclosed Deep 
Well Turbine Head 


Totally enclosed, this new motor-driven 
head has great rigidity of construction 
and counteracts any vibration from mov- 
ing parts in the turbine. 

It is equipped with Kingsbury water- 
cooled thrust bearing, and provision is 
made for complete drainage of all waste 
oils and water. The discharge in this 
new design is located below ground, 
which makes for an unusually compact 
and eat installation. 

Easy access is had through two openings 
to the interior of the head. 

“American” turbines with their compact- 
ness, economy, and low maintenance costs 
are standard specification in many munic- 
ipalities. 





Data on the new turbine head and on turbines 
is available from our engineering 


department. As* for it! 


THE AMERICAN WELL WORKS 


General Office and Works: 
AURORA, ILL. 


Chicago Office: 
First National Bank Bldg. 
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“ROLLING suacrape™ 


“T would about as soon attempt to run a concrete paving job without 
a mixer as without a Pup,” writes M. W. Watson, formerly State 
Highway Engineer of Kansas; and now a prominent contractor. 


He then goes on to say, ‘“‘I am using one of your Pup Rollers on my Federal 

Aid paving job in Shawnee County, Kansas. And I want to tell you that the Pup 
does more different things, and does them better, than any machine I have ever 
seen. One of the boys from our concrete gang, who has never been considered a 
roller operator, started the Pup, and has operated it successfully, not only as a 
roller, but a grader, tractor and scarifier.”’ 
Combining as it does the features of a roller, leveler, scarifier and tractor, the 
3 to 5-ton Pup is a remarkable time, labor and money saver on any job involving 
one or more of those kinds of work. Hundreds of contractors and public officials 
are letting the Pup pay for itself out of the money it is saving them; and the 
chances are that you, too, cannot really afford to be without a Pup since you are 
actually paying for it anyway. 

We will gladly demonstrate to you, right on your own job, that this is so. 
Now is the time, before it slips your mind, to write for a copy of the catalog and 
experience records that tell the whole story. 


The Austin-Western Road Machinery Co. 


General Offices 
400 North Michigan Avenue, Chicago, Illinois 


Albany Columbus Branch Offices and Warehouses Philadelphia St. Paul 

Atlanta Dallas Kansas City, Mo. Louisville New Orleans Phoenix Salt Lake City 
Billings Denver Little Rock Memphis New York Portland, Ore. San Francisco 
Boston Jackson, Miss. Los Angeles Nashville Oklahoma City Richmond Wahoo, Nebr. 
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Water Works Pumping Plants 


Relative Numbers of the Different Types of Plants in Use in the Different 
Sections of the Country, and of Those Recently Installed; On the Basis 
of Special Reports From Nearly Six Hundred Plants 














In pipes, valves and other parts of a distribu- of course, included in this number. The replies 











tion system, practically the same materials and 
devices are used as a generation ago, except for 


some minor changes in manufacturing methods, 


new pipe jointing materials, etc. Reservoirs 
also have changed in minor details only, and the 
same is true of most of the elements of a water 
works system except the pumping plant. But in 
this the recent changes have been almost radical. 

Until a comparatively few years ago, direct- 
acting steam engines were about the only ones 
considered, except for a few plants using water 
power. Then came the use of gas and gasoline 
internal combustion engines, steam turbines, 
electricity, and oil engines; the last only recently 
taking their place as an economical and fre- 
quently desirable source of power for pumps 
and dynamos. 

A questionnaire sent last month by Pustic 
Works to the water works superintendents of 
the country brought replies from six hundred 
concerning their pumping plants. Quite a num- 
ber of cities have gravity supplies and are not, 


of these superintendents have been tabulated and 
are published in this issue. An analysis of them 
and summaries by state groups bring out some 
interesting points and are given below. 

Looking at the table showing, by geograph- 
ical divisions, the. kinds of pumping plants in 
regular service, the first point noticed is the fact 
that more than half the cities use electrically 
operated pumps; that steam is second, and that 
no others even approach these. Ninety-two 
cities use more than one kind—generally two— 
in regular service, either in the same station or, 
more commonly, in different stations. Consid- 
ering each such city as a half unit for each of 
the kinds of plant used, and combining these 
half units with the others, we have the percent- 
ages given in this table. These show that 92 
per cent of the plants are either electric or steam, 
with oil leading the other kinds. 

Electric predominates most on the Pacific 
coast, with the Mountain division next and the 
South Atlantic third. The reason for this is 
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GENERAL VIEW OF PLANT OF ELMHURST, ILL, WATER WORKS. 


At left, oil engine direct connected to generator. At right, air compressor. 
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Kinds of Pumping Plants in Regular Service—By Divisions 
Figures in parentheses indicate number of cities in which this is one of two or more kinds of plants. 




















Electric Steam Oil Gasoline or Gas Hydraulic 
Divisions r A y — >» aN > + a ~ ¢ 
No. YP No. B No. Yo No % No % 
New England ............. 17 (6) 37. «19 (5) 39% 4 (2) 9 1 3% 6 (1) 12 
Middle Atlantic ....... coos 29 (6) 44%, 32 (5) 48% .. Pee 1 (2) 2% 2 (2) 4% 
East North Central....... - B58 (27) 42%, 64 (26) 49% 4 (2) 3% 3 (2) 2% 3 1% 
West North Central....... 50 (17) 67% 19 (14)  « oe (3) a (+. (2) 1% os 
South Atlantic ...... eoooe 81 (10) 73% 6 (8) rte ta 1 2 1 2 (2)a 2 
East South Central........ 16 (7) 50 15 (7) 47 1 2% ee - 
West South Central....... 27 (10) 68 6 (10) 23% S 5% 1 21/6 «423 1 
EE ic -pades ia. ceeeieewen 156 (1) 81% 1 (1) 8 2 10% .. ne 
EEE Ncik.é ove eosawalaeieavien 24 (3) 85 1 (3) 8% .. ae 1 3% 1 3% 
I ois aiaiaisigiatwiaheaxearee e+. 262 (87) 55% 163 .(79) 36 14. (8) 3% 8 (6) 2 12 (6) 2% 
a—Also 2 hydro-electric plants. ‘ 
Combination plants are reported in 92 cities; giving the total number of cities represented above as 6651, 
Kinds of Pumping Plants in Reserve—By Divisions 
Electric Steam Oil Gasoline or Gas Hydraulic 
Divisions tL A > -— — —s - A —— oo A 
No. Ip No. %Y No. G No. H No. N 
New England ......scccece:; 9 (7) 25% 27 = (5) 60 4 (1) 9% 1 3 1 (1) y% 
Middle Atlantic .........++. 18 (3) 81% 29 (4) 50 6 9% 4 (3) 8% .. ea 
East North Central........ 23 = (8) 22% 70 (8) 61 3 (3) 3% 11 (5) 11% 2 % 
West North Central....... 11 (6) 20% 47 (5) 711% #+1 1% 3 (8) 6% 
BOGtR ACIBMES oc cccccccese 9 (4) 27 20 (3) 52% 1 (1) 3% 7 17 
East South Central........ 5 (2) 19% 21 (3) 72% .. ee 2 (1) 8 ‘ 
West South Central....... 12 (6) 41%4 12 (6) 41% 3 (2) 11 2 5% 
BUONO o0s5-0010.00:00060-000 9 (1) 5234 4 22% 2 11 2 (1) 14 
PE wicanseseeces 18a eEees 7 (4) 41 7 (3) 38% .. (1) 2% 3 (2) 18 iid on 
iad secsicscenpeenetes 103 (41) 27% 237 (37) 57 20 (8) 5% 35 (15) 9% 3 (1) % 


Combination plants are reported in 50 cities; giving the total number of cities represented above as 448. Of 


these, 7 have gravity supplies for regular service. 





Changes Made During Past Five Years 


Division Steamto Gasoline Steam to Electric Oil to Electricto Hydraulic Gasoline 
Electric to Electric 1 to Oil Electric Steam to Electric to Oil 

NE PET T TTT 4 a 1 “te me Ke oe os 
are ere 9 3 en on ee 1 — 1 
eee OPEN COMER. «2.2.6 occecve 24 ea 2 2 1 1 1 me 
Went mreren Central... ...cccceses 17 ee es re wis 1 ae 
a es eer 6 1 me oe 1 re 
ees BOGtn Central... ccccecves 5 we “ 1 ne 
Went SOGCh CONCTal......cccvvess 4 1 2 re 1 
DOOM cc ces eeercvecceceeers eee i ‘ ie o* 
co re et 2 en ~ oe 1 

BS ad acninctia-s 40.4659 4 oe ie eee 71 5 5 3 3 3 2 1 





quite evident when we consider that in these 
sections large hydro-electric plants distribute 
current over a large part of the total area and 
sell it at very low figures compared to the cost 
of fuel in the respective localities. 

While New England also has water power, 
most of it is utilized by small plants and current 
generated is used locally. Here we find the low- 
est percentage of electric pumping plants, but 
about half of the hydraulic plants of the country. 

Steam is used by practically half of the plants 
in the Middle Atlantic, East North Central and 
East South Central divisions; by about 40 per 
cent of New England plants, and to a very much 
less degree by all the other divisions. This dis- 
tribution is due to a combination of several con- 
ditions—comparatively high cost of fuel and low 
cost of electric current; age of plant, most of 
the older plants having used steam and many 
having not thought it necessary to change; and 
size of plant, steam being most economical in 
large plants. : 

Of the plants giving adequate reports, 110 or 
twenty per cent do not report any reserve or 
stand-by pumping service. Several reported 
duplicate plants (used alternately, we hope, to 
keep. both in good operating condition for in- 
stant service in emergencies), and the same may 
be true of a few of these 110 that did not report 
any stand-by plants. 





The kinds of plants kept as reserve are shown 
in another table herewith. Here steam is even 
further in the lead than electric was in the ser- 
vice plants; electric next; gasoline occupies third 
place; and of hydraulic plants there is less than 
one per cent. 

The reason for the high percentage of steam 
plants is undoubtedly that these have been re- 
placed by other types, which are more econom- 
ical and are used for regular service; although 
the steam pumps are still too good to discard and 
are retained for occasional use. In every divi- 
sion except the Middle Atlantic, more of the 
plants reporting have steam in reserve than use 
it in regular service. 

In quite a number of plants which have sub- 
stituted electricity for steam, not only is the old 
steam plant retained, but a duplicate electric 
plant is installed also; and a number of electric 
plants are installed in duplicate where there had 
not previously been any plant. 

CHANGES MADE RECENTLY 

In reply to a question as to what changes had 
been made during the ‘past five years in kind of 
plant, only 93 replied definitely, although quite 
a number of others named the kind of the new 
plant installed without stating what it took the 
place of. 

Of these 93, 71 reported changing from steam 
to electric; 5 changed from steam to oil, 5 from 
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gasoline to electric, 3 from oil to electric and 3 
from electric to oil. The figures by divisions 
are shown in the third accompanying table. 

One class of changes that interested us was 
the change from electric to steam, of which three 
instances were reported. Of these, Hartford, 
Wisconsin, was one, and H. J. Peters, superin- 
tendent of the Utilities Department, explains the 
reason as follows: An abundance of under- 
ground water is available at Hartford, and is 
pumped from five wells distributed about the city, 
all of which are equipped with electrically driven 
pumps. Formerly whenever it was necessary to 
close down the city’s power plant, it meant stop- 
ping all the pumps. Therefore, one unit at the 
power plant was changed from electric to steam, 
so that when it is necessary to close down the 
electric plant it is still possible to pump with 
the steam-driven unit. One of the other super- 
intendents stated that personally he was opposed 
to the change, but failed to explain why it was 
made. 

Following this discussion will be found several 
articles in which superintendents of water de- 
partments describe some of the more interesting 
features of different types of pumping plants 
operated by them. The first of these is inter- 
esting as comparing three different types, two 
operated in regular service and the third as a 
reserve. 





Pumping by Water 
Power, Electricity and 
Steam 


Learning that Putnam, Conn., is using three 
types of pumping plants, water power, steam 
and electricity, we asked the superintendent of 
the Water Department, C. Dwight Sharpe, to 
make, for the information of our readers, a com- 
parison of these three types as used at Putnam, 
and he has kindly furnished the following in- 
formation. 

The average consumption of the city is a little 
under a million gallons a day, but hose use and 
other consequences of dry times in summer run 
it considerably above this. 

The principal pumping is done by water power, 
which has a capacity of 1,200,000 gallons a day, 
water for pumping being taken from the same 
stream that furnishes the supply, which is fil- 
tered before being sent into the mains. During 
a considerable part of the year, the stream fur- 
nishes just about enough water, in excess of the 
consumption, to do the pumping, 12 to 14 gal- 
lons through the wheel being necessary for 
pumping one gallon. When the consumption is 
high (in excess of 1,200,000 gallons a day) the 
water wheel has not sufficient power to do all 
the pumping. When, in addition, the stream 
flow is low, sufhcient excess water is not avail: 
able to run the water wheel to even this capacity. 
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Consequently a supplementary power is neces- 
sary. Steam was used for this until three or 
four years ago, when an electric pump was in- 
stalled, since which time the steam plant has not 
been used, except occasionally to make sure that 
it is in condition for use if needed. If steam 
were used as an auxiliary it would be necessary 
to carry steam in the boiler all the time, requir- 
ing a useless consumption of coal, while the 
electric pump can be thrown into service imme- 
diately whenever wanted. When the water 
power is not sufficient, the electric is used just 
long enough to catch up, and then the water 
power runs alone again. The steam pump has a 
capacity of 1,325,000 gallons, the electric pump 
pump, 1,875,000 gallons. 

The plant is operated by one man by day and 
one by night, who also operate the filters. The 
oil and supplies for the three different types of 
plant would not vary much; consequently these 
items are omitted in comparing the relative 
costs. 

Power for the water power costs nothing. 

Coal for the steam plant costs $11 per ton de- 
livered at the station, or 0.55 cts. per pound. 
Pumping with steam requires about one pound 
of coal for 150 gallons or 3.7 cts. per 1,000 gal- 
lons. These were the figures when steam was 
the principal pumping unit. It would undoubt- 
edly be considerably greater if steam were used 
as an auxiliary. 

Current for the electric plant costs 1.2 cts. per 
k.w.h. plus .0045 times the coal charge, the con- 
tract being based on $5 coal. There is also a 
service charge of $76.67 per month, which brings 
the cost up to 2.6 cts. per k.w.h. As the electric 
pump pumps 754 gallons per k.w.h this gives the 
cost per 1,000 gallons as 3.5 cts. If the electric 
were run continuously, Mr. Sharpe is certain 
that the cost would be less, because at peak 
draught the pump would throw more water than 
was used as the basis of these figures. As the 
steam figures were on the basis of continuous 
pumping, there would seem to be an appreciable 
saving in using electricity. As the amount of 
water pumped increases with increased con- 
sumption, these figures will naturally decrease. 

An additional advantage of electric power for 
the auxiliary is its availability in an emergency, 
nd the labor involved in using steam. 


Elmhurst’s Oil Engine 
Plant 


Elmhurst, Ill, a suburb of Chicago, has 
recently changed its pumping plant from elec- 
tricity to a Diesel oil engine, and the City Super- 
intendent, H. S. Crockett, has kindly furnished 
us with information from which the following 
description has been prepared. 

The city was served by a private water com- 
pany until December 20, 1920, when its franchise 
expired. Meantime the municipal aythorities 
had, in 1916, sunk a 975-foot artesian well yield- 
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ing 185 gallons a minute, and in 1918 a 1,400- 
foot well yielding 620 gallons a minute, which 
water had been sold to the company. The for- 
mer well was provided with a deep-well pump, 
the latter with an air lift. The city had also 
laid a distribution system of cast iron mains (the 
company’s were of wood); and when the fran- 
chise expired, took over the water works service, 
using the new system for serving the 750 con- 
sumers. By January, 1922, there were 1,600 
consumers, with services all metered. 

The more than doubling of the consumption 
necessitated a new pumping plant to replace two 
5-inch motor-driven centrifugal units previously 
used, and a contract for a new plant was awarded 
in 1922 to the Ingersoll-Rand Co. This included 
also substituting an air lift for the deep-well 
pump in the first well, by which the flow was 
increased from 185 to 630 gallons a minute. 

The water raised from the wells is discharged 
by the air lift into a basin, from which it is 
repumped into the mains and an elevated tank 
by a centrifugal pump. Both this pump and the 
main air compressor are operated by an oil en- 
gine. The old air-lift plant, which was in the 
basement of the city hall, is driven by electricity 
furnished from a power plant in the main station 
consisting of another oil engine direct connected 
to a generator. 

The pump is a Cameron 5-inch, single-stage, 
double-suction centrifugal, belt-driven from the 
fly-wheel of the oil-engine-driven compressor. 
By operating the air compressor at half capacity 
by means of hand-operated clearance pockets, 
the pump can handle all the water raised into the 
basin by the air lift. This compressor unit con- 
sists of a horizontal, single-cylinder oil engine 
direct connected to a horizontal, single-cylinder, 
single-acting, 2-stage air compressor. 

The engine is of the 4-cycle, solid-injection, 
cold-wall pattern, that delivers 93 B.h.p. at 240 
r.p.m., using not more than 0.45 pound of fuel 
oil (18,500 B.t.u. per pound) per brake-horse- 




















CLOSE-UP VIEW OF OIL ENGINE THAT DRIVES 
GENERATOR. 
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power hour at full or three-quarter loading, or 
0.48 pound at half load. With oil at 5% cents, 
the fuel cost is 0.87 cent per 1,000 gallons pumped 
from the well and delivered into the mains 
against a head of 43 pounds. 

The 80KVA Westinghouse generator is direct 
connected to a 3-cylinder, vertical, Price-Rath- 
bun oil engine. This provides current for oper- 
ating the compressor and pumps of the older 
installation should the new compressor be out 
of commission. Electric current is being put on 
the switchboard for less than 0.75 cent per k.w. 
One gallon of oil, costing 67 cents, lasts 4,000 
horsepower-hours. The output averages 60 k.w. 
Next summer the city will install a street lighting 
system and use the current for that also. The 
labor cost is $360 per month, but was just as 
great when current was bought from the com- 
pany. Formerly the city paid the Public Service 
Company 2.5 cents. 

The plans for this unusual system were laid 
out by Mr. Crockett, who was appointed City 
Superintendent of Elmhurst in the spring of 
1920. 





Stevens Point Pumping 


Station 
By J. R. Weyher* 


During the war and shortly afterward, when 
coal was at a premium, the Water Company of 
Stevens Point, Wis., found itself forced to 
either close down or change its plant so that 
it could utilize electricity. Fortunately Stevens 
Point is so situated that there are eight hydro- 
electric plants sending power to the city. The 
company made the change to electric drive and 
has found it so satisfactory that the entire plant, 
which is now owned by the municipality, has 
been electrified. By making the change we have 
eliminated labor troubles, reduced the cost of 
power about 60% and are able to render better 
service to the consumers. We furnish continu- 
ous, steady pressure at all times, the pumping 
station being located in the extreme eastern end 
of the city and the standpipe in the extreme 
western end. We have a rate for current that 
totals approximately 1.4c per kilowatt. 

We are contemplating installing as an auxil- 
iary a gasoline driven pump, but it is a question 
whether we will be financially able to do so this 
year. 

The writer has had eighteen years’ experience 
in waterworks and believes that he is justified in 
recommending electric drive in view of the fol- 
lowing facts: 

In building our new plant in the fall of 1922 
(which plant is described below) provision was 
made for a station of approximately 8,000,000 
gallons per day capacity, but the pumps occu- 





*Superintendent of Stevens Point Water Company. 
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STEVENS POINT PUMP HOUSE AND WELL. 
30-foot covered well at left of pump house. 


pied a combined floor space not much greater 
than that needed for one of the old 2,000,000- 
gallon steam pumps. 

By installing a number of electric drive units 
at relatively small cost, we are able to get a 
far more flexible plant than with steam, since 
the cost of an equal number of steam units and 
a building to house them would be prohibitive. 

The writer, however, would not advise elec- 
trification of a water utility without also having 
a stand-by unit of some sort to provide for a 
possibility of power being cut off or the plant 
put out of commission by a severe electrical 
storm. 

The new plant referred to above was one de- 
signed by W. G. Kirchoffer, who was employed in 
the fall of 1921 to locate a suitable palatable sup- 
ply for the city. After several weeks he located a 
supply of very soft water which was developed 
by sinking a well 30 feet in diameter and 33 feet 
deep, constructed of concrete. This was begun 
in July, 1922, and the new supply was turned 
into the distribution system in February, 1923. 
Since then no trouble has occurred at this plant 
with the exception of a slight burnout due to 
lightning in the spring of 1923. In addition to 
sinking the well, the new building was con- 
structed and 20,000 feet of pipe laid. The well 
was constructed by the Cast Stone Construction 
Company of Eau Claire, the pipes were laid by 
the Vicker Company of Stevens Point, while the 
pumps and the General Electric motors operat- 
ing them were furnished by the Cameron Steam 
Pump Works, and the switchboard by the Wis- 
consin Switchboard Company. 





Hydrogen-ion Correction 
at Waterford 


The Water Department of Waterford, N. Y., 
has recently had an interesting experience with 
the use of sulphuric acid for hydrogen-ion cor- 
rection, and while the superintendent, R. G. 
Yaxley, does not feel that the experiments have 
yet progressed far enough to justify any final 
conclusions or warrant an extensive description, 
he has kindly furnished us with the following 
notes concerning the experiment: 

“Our water supply, the Hudson river, is a 
stream that in the summer season has almost no 
turbidity, is high in color and organic matter 

















STEVENS POINT PUMPING STATION. 
2,000,000-gallon pump at left foreground. 


and is very badly polluted from a sanitary stand- 
point. Coagulation is difficult except with heavy 
dosage of alum, 4 to 4% gr. per gallon being 
common during July, August and September. 
At one time last season while we were using 
over 6 gr. per gallon we experimented in a crude 
way with acid and by the addition of 0.8 gr. of 
66 B. acid we were able to get excellent results 
with a 3 gr. dose. The winter conditions are 
much better as regards the amount of alum re- 
quired, but considerable trouble has been expe- 
rienced in the past with fine floc going through 
the filter beds, which caused short filter runs 
and excessive use of wash water. 

“We started the regular use of acid the latter 
part of January this year, and below I have pre- 
pared a table comparing this season with the 
past few years. 

AMOUNTS USED, GRAINS PER GALLON 

Five-Year Average. 


Feb. MR gnc ace ea ah ed a 5 
Mar. ae 2.5 a Se OR eae ee 
April aia Or ee 2.3 Spee eee RE e ee 6 


Results this season. 


Feb. Alum.. 1.6 SeePcatoan 0 ee 55 
Mar. - ee ee = eke 25 age ED 51 
April 7 sa Oe Pe Soe ace 1.00 wee ee 33 


Note: Lime used to correct free COs. Cost of alum and acid 
about equal in plant. 


“Certain changes in operating methods pre- 
vent using over a two-year average on amounts 
of wash water required, but using that as a basis 
of comparison, our saving in wash water has 
amounted to about 17%, which, of course, is ac- 
companied by a higher sedimentation basis effi- 
ciency. 

“From both chemical and financial standpoints 
it looks good. Of course, we have had mechanical 
troubles handling the acid, but I think that this 
part of the problem can be solved. We were 
much pleased to find that the treatment was a 
success from an alum-saving standpoint during 
the winter months, as laboratory experiments 
had led us to believe otherwise and our efforts 
had been planned along the line of improvement 
of coagulation rather than a saving in chemicals 
at that time of the year. Our main savings were 
expected to be in the summer months, and from 
present indications will work out about as ex- 
pected.” 
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New Bedford Water- 


works Notes 


Like many other cities, recently, New Bedford, 
Mass., has found that the income from its municipal 
waterworks was not sufficient, and last year the 
Water Board, after careful study and advice from 
the city solicitor, adopted new methods of charging 
for main pipe extensions. One of these was a re- 
quirement that all petitions for extensions of main 
pipe must be accompanied by a guarantee of an in- 
come from such line of pipe equal to 6% of the esti- 
mated cost of laying the same based on the average 
actual cost during the preceding year. 

In the matter of meters, it was decided that in all 
cases where repairs of meters are charged to owners 
or takers, the full cost of the repairs be included. 
Charges for installing a service to a property from 
the main to the street line were fixed at $27.50 for a 
5£-inch service, $30 for a 34-inch and $35 for a 1- 
inch; the owner paying the entire cost of the work 
where a service is carried beyond the property line. 
Rental of meters installed within the basement wall 
of a house was fixed at $1.50 per year for a 5g-inch 
meter, $2 for a 34-inch and $3.25 for a l-inch. For 
large-size meters and unusual cases where a meter 
box was located in the street or elsewhere outside of 
the house, the rental is 10% of the cost of meter and 
installation. 

One of the reservoirs of the city is known as 
“Little Quittacas Pond.” The water in this pond was 
lowered from May 1 to June 12 in order that the 
shores might be cleared of the growth of grass and 
weeds and also to dry out the ground around the 
shores in order to facilitate the laying of a new intake 
to the pump well. This was taken advantage of to 
learn the yield of water from the ground into the 
pond—that is, the available ground storage around 
the reservoir. The amount used during this period 
was measured, careful determinations were made of 
rainfall and evaporation, and the excess of evapora- 
tion over rainfall was added to the amount pumped ; 
the sum, or 488,199,000 gallons, being the total re- 
moved from the reservoir. 

The contents of the reservoir at different elevations 
had been very accurately determined, and the eleva- 
tion of the water at the beginning and ending of the 
period showed that the difference between the con- 
tents of the pond at these two elevations was 354,- 
728,000 gallons. This showed that there had been 
withdrawn from the pond 133,471,000 gallons more 
than would be accounted for by the lowering of the 
water-level. This was approximately one-sixth of 
the amount of water in the pond at the higher eleva- 
tion. This rate of ground yield; which averaged 
3,177,881 gallons a day, was undoubtedly exceeded 
during the early part of this period and decreased 
during the latter part and would obviously continue 
to decrease if the pond had been kept lowered. 

The vegetable growth was largely cleared from 
shores, leaving these gravelly and presumably im- 
proving the quality of the water. It was expected tc 
eliminate vegetable tastes and odors which sometimes 
aecurred in this pond. 
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JOINT USE OF WATER SUPPLIES 

For some years an effort has been made by the 
cities of Fall River, Taunton and New Bedford to 
come to some arrangement whereby they may make 
a joint use of what is known as the Lakeville ponds. 
In this much assistance has been rendered by X. H. 
Goodnough, chief engineer of the State Department 
of Health, and an equitable arrangement whereby 
the cities could use these ponds jointly was worked 
out by him, based partly on a prediction of popula- 
tion and consumption up to the year 1960, until 
which date it is believed that the ponds will furnish 
ample water for all three cities. The mayors and 
waterworks representatives of these three cities 
agreed upon a bill to be submitted to the legislature 
permitting the use of Long, Assawompsett and 
Pocksha ponds by these three cities and the towns 
of Middleboro and Lakeville, and it is hoped that 
this bill will be passed by the legislature, obviating 
the necessity of a state commission, with the conse- 
quent expense. 

The principal features of the bill agreed upon are 
that Fall River is to obtain full control and make 
full use of North Watuppa pond; after using this 
Pond to its limit, it shall take from Long Pond the 
additional amount needed, but not exceeding nine 
million gallons a day, and shall maintain a difference 
in level of not over 6 inches in the two ponds, which 
condition would permit 7,000,000 gallons per day to 
flow into Assawompsett Pond for the use of the 
other communities. New Bedford retains all its 
rights in the Quittacas Ponds and is permitted to 
draw not exceeding 14,000,000 gallons per day from 
Pocksha and Assawompsett Ponds. Taunton retains 
sole use of Elders Pond and is permitted to draw 
not exceeding 8,000,000 gallons per dav from these 
two ponds. The total of the quantities named is be- 
lieved to be the safe yield of these ponds over a 
period of dry years. In years of ordinary rainfall 
their capacity is much greater. 

Some action of this kind was necessary, since Fall 
River has already reached the limit of safe yield of 
North Watuppa Pond and New Bedford is within 
one million gallons per day of the safe yield of the 
two Quittacas ponds. 





Stone Block Production in 1923 


The United States Geologicai Survey has re- 
cently made public figures relative to the production 
of stone for various purposes during the year 1923. 
Among the various classes of stone produced is that 
sold for use as paving blocks, which is reported to 
have increased about 48 per cent. over the 1922 out- 
put. In the case of granite paving blocks the in- 
crease was 50 per cent., but only about 13 per cent. 
in the case of sandstone blocks. 

The sale of curbstones increased about 44 per cent. 
but that of flagstones decreased slightly. 

Crushed stone represents more than half the stone 
quarried, and the sale in 1923 is estimated to have 
been 66 millio nshort tons, an increase of about 33 
per cent. over 1922. Crushed stone used for railroad 
ballast increased about 76 per cent., while that used 
as road metal and inconcrete for road work and gen- 
eral construction increased about 25 per cent. 
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Brick Roads of Florida 








Present condition of three hundred miles of brick pavements on Florida high- 
ways, laid on sand subgrades, as determined by an inspection made by the 
U. S. Bureau of Public Roads. 





Brick roads in Florida are generally laid directly 
upon the sand subgrade. The brick are filled with 
sand, cement grout, or a bituminous filler, and are 
retained at the sides of the road by cypress, vitrified 
brick, or concrete curbs. The shoulders are sand, 
shell, clay, or limerock. 

Brick pavements of this type have practically no 
“beam strength.” Traffic loads are supported by the 
confined sand of the subgrade, the brick surface 
serving chiefly as a wearing course. 

The cement-grout filled pavements offer less tract- 
ive resistance and more resistance to deterioration 
than the sand-filled roads. They distribute the wheel 
loads over a wider area of subgrade, but when they 
do break up, as they do when laid directly on the 
sand subgrade, the relaying value of the brick is 
much less than those of sand-filled pavements. If in 
the future this type of surface is laid with adequate 
base and shoulders and provision for expansion, it 
should make a very satisfactory pavement. 

Sand-filled pavements in service from 8 to 14 
years, receiving little or no intelligent maintenance, 
have 70 per cent of their surface functioning as fair 
and good road. The remaining 30 per cent, while in 
need of reconstruction, has a reconstruction value 
of 80 per cent of the new construction cost. Pave- 
ments of this type are believed to have been economi- 
cal and well adapted to a State in which uncertain 
development precluded a forecast of future traffic 
conditions. 

Sand is ineffective as a filler. It is not waterproof ; 
it offers little frictional resistance to the movement 
of the brick; and it can not be retained in place. 

Bituminous fillers have desirable waterproofing 
and plastic properties. They do not reduce the sal- 
vage value of the pavement. 

Indications are that limerock 


all times in contact with the sand subgrade. They 
have little supporting power in themselves, but they 
do make available the maximum support of the sub- 
grade. They also prevent loss of sand through the 
crevices between the brick. 

Shoulders of limerock or other material capable of 
providing side support for the pavement are more 
necessary than thick bases. 

Florida State Highway Commission reports indi- 
cate a maximum daily traffic over such roads 
amounting to 200 motor trucks on the two-way road 
between Lakeland and Tampa and 157 on the narrow 
one-way road between Sanford and Kissimmee. The 
number of trucks averaged from 10 to 30 per cent 
of the total number of vehicles. 

It is important to note that practically all of the 
Florida road traffic is carried on pneumatic tires, for 
it is quite probable that equally good results as herein 
reported would not have been secured had the heav- 
iest trucks operated on solid tires. It should also be 
noted that Florida traffic is comparatively light. The 
gross load limitation is 16,000 pounds on pneumatic 
tired vehicles and 8,000 pounds on vehicles having 
solid tires. 

The above is a brief statement of the conclusions 
of investigators of the U. S. Bureau of Public Roads 
after inspecting about 300 miles of brick pavement, 
exclusive of city streets. A full report, by C. A. 
Hogentogler, highway engineer of the Bureau, is 
published in the April issue of “Public Roads,” the 
official journal of the Bureau. In this report illus- 
trations are given of each of the points noted. 

State route No. 1, Jacksonville to Lake City, illus- 
trates the fact that sand-filled brick surfaces have 
little or no beam strength. This road, which is rep- 
resentative of Florida construction, has withstood 





dust, sand mixed with lime- 
rock dust or clay, or sand 
treated with a light oil, would 
make satisfactory fillers. 
Indications are that the brick 
roads can be strengthened to 
accommodate heavy traffic or 
to hold up in locations where 
good drainage is impracticable 
by laying a base course of com- 
pacted limerock which will 
provide additional confinement 
of the sand subgrade. Such 
bases are not like rigid slabs 
which have “beam strength” ; 
their strength does not lie in 
the bond between the indi- 
vidual stones as in the ma- 














cadams ; their chief value lies 
in their ability to remain at 





STATE ROUTE NO. 1 BETWEEN JACKSONVILLE AND LAKE CITY, SHOW- 


ING LACK OF “BEAM STRENGTH.” 
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traffic for 14 years, including the war traffic of truck 
trains, gun mounts and carriages. While the surface 
is not in perfect condition, its principal defects are 
traceable directly to lack of stability, the one unde- 
sirable characteristic of the sand subgrade. 

Deterioration of sand-filled surfaces is first indi- 
cated by a more or less uniform settlement along the 
curbs, accompanied in some instances by transverse 
separation of the brick. Later come well-defined 
grooves or edge depressions, loss of filler, movement 
of the brick and sometimes slight unevenness of sur- 
face. Finally come excessive rutting, separation and 
displacement of bricks, and unevenness of surface. 
But even deep groves do not as a rule impair the 
smooth riding qualities of the pavement, although 
inconvenient for vehicles turning out to pass each 
other. 

Cement-grout-filled surfaces were found to crack, 
the cracks sometimes increasing in number until they 
divided the pavement into small blocks. In the final 
stages of deterioration, almost every brick becomes 
separated from those adjacent. 

Of the 300 miles inspected, about 35 per cent re- 
tained excellent surface, showing no sign of deter- 
ioration or else a movement, settlement or cracking 
so slight as to require no immediate repair except 
in small, isolated areas. About 40 per cent showed 
marked loss of filler, appreciable cracking, brick 
movement, grooving and spread of curbs. On the re- 
maining 25 per cent traffic was seriously inconven- 
ienced or hindered by marked brick movement, loose 
bricks, etc. These percentages are based on classifi- 
cation of sections as 4 whole. If considered foot by 
foot, the first class would be increased. 

Inadequate confinement of the sand subgrade was 
responsible for the major defects, this being due to 
insufficient side support. 

The present value of brick pavements depends not 
alone on their condition, but also on the relaying 
value of the brick. This is low in cement-grout-filled 
pavements, but high in sand-filled and little less so 
in bituminous-filled. On one pavement laid in 1909 
and relaid in 1919 the breakage of brick was less 
than 1 per.cent. On another, 90,000 sq. yds. were 
relaid with only 650 sq. yds. of new brick required. 
Tt was concluded that, at the present price of brick, 
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70 per cent of the initial investment remained when 
the pavement had deteriorated to the point of re- 
quiring relaying. Bids for relaying the Orlando- 
Winter Garden road were $1.95 per square yard, or 
80 per cent less than those for new construction. 

While cement-grout-filled surfaces offered less re- 
sistance to traffic and more to deterioration than 
others, this advantage is not considered sufficient to 
compensate for breakage caused by blow-ups and 
loss of relaying value. 

Sand-filled pavements were economical and espe- 
cially well adapted to the conditions in Florida. Says 
Mr. Hogentogler: “When pavements which have 
been in service from 8 to 14 years, and which in that 
time in many cases have received little or no intelli- 
gent maintenance, have 70 per cent functioning as 
fair and good roads and the remaining 30 per cent, 
though in need of reconstruction, has a relaying 
value equivalent to 80 per cent of the new construc- 
tion cost, such pavements can not be considered as 
other than satisfactory.” 

Sand filler, however, is very ineffective, and bitu- 
minous fillers seem desirable because of their water- 
proofing and plastic properties, and also because they 
do not reduce the salvage value of the pavements. 





Highway Contracting in California 


Highway work in California would seem to 
have superior attractions for the contractor who 
finds it monotonous to have nothing to do but 
draw his monthly estimates and pay his bills, and 
nothing to worry about but how to invest his 
profits to the best advantage. 

The following appeared in the April issue of 
“California Highways,” the official publication of 
the State Highway Commission: 


In Memoriam 


At 1.20 a. m., March 5, 1924, in the dead of night, the 
Bucyrus 30-B, full diesel shovel, belonging to George 
Pollock Company, contractors, tired of its endless labors, 
plunged headlong 500 feet over a precipice to a watery 




















BITUMINOUS-FILLED RELAID BRICK SURFACE 
BETWEEN JACKSONVILLE AND ATLANTIC BEACH, 
GIVING GOOD SERVICE, THOUGH IN THE FIRST 
STAGE OF DETERIORATION. 
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grave in the turbulent waters of the Pacific Ocean at 
station 186 Contract No. 395, V-Monterey-56-E. 

No services were held as her plans were well executed 
and she now rests in the bosom of the Pacific, free from 
all earthly troubles. 

No effort is to be made to recover the body. 

A post-mortem investigation showed that about four 
feet of bank gave way allowing the shovel to slide off 
backwards, slowly. The operator escaped. The shovel 
hit only three times in the descent and the last plunge 
was over a cliff about 150 feet high, landing the shovel 
seventy-five feet into the ocean. 

The remains may be seen at low tide. 

A Narrow Escape 


An example of the difficulties under which construc- 
tion is progressing on the San Simeon-Carmel highway, 
south of the Big Sur River, in Monterey County, Division 
V, was the accident in which G. Corvin, a workman, 
nearly lost his life. A slide carried him to the brink 
of a canyon where he caught against some trees. Falling 
rocks crushed his foot and ankle and broke four ribs. 
J. M. Knapp, a field draftsman, rendered first aid. 

It was necessary to remove the injured man forty 
miles to Monterey for treatment. The sea was rough 
and the contractor’s boat, the usual means of communi- 
cation, could not leave Monterey Bay. Ten men carried 
Corvin, on a stormy night, over slides and mountain 
trails to the nearest automobile road. 

The suffering man reached Monterey within twenty- 
four hours, but it was found necessary to amputate his 
toot. 


Quarantine Fails To Stop Highway Work On Malibu 


After fighting gun men, lawyers, injunctions and barbed 
wire fences for several years, in an effort to keep con- 
struction work going on the Coast Boulevard through 
the Malibu Ranch; Los Angeles county, Division VII 
now has a quarantine on its hands. 

Despite the fact that all roads leading to the day labor 
camp, north of Santa Monica, have been posted and are 
under observation by the Los Angeles health department, 
the work is progressing rapidly with thirty-five men and 
twenty head of stock on the job. 

The fact that nine men are ill with smallpox has had 
no - eee effect and the crew is moving dirt as 
usual, 





Highway Contracting— 


Its Illusions* 
By T. J. Wasser+ 


Not so long ago road building was considered 
only a part of general contracting and was car- 
ried on by antiquated methods and equipment, 
with no respect for time. But today highway 
contracting is a highly specialized business, car- 
ried on successfully only with the use of modern 
type of machinery and the best grade of mate- 
rials and when handled without delay in the 
shortest possible time in order to insure a profit 
on the money invested. 

IRRESPONSIBLE BIDDERS 


Into this field of highway contracting have 
come two types of contractors. First are the 
individuals, firms and corporations that were in 
the business when the modern hard-surfaced 
highway was first introduced and progressed 
with the movement for modern highways 
throughout the country, many at great loss and 


“Abstract of paper before the New Jersey Highway Association. 
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expense, but financially able to weather the ex- 
perience and who today represent our success- 
ful highway contractors. The other class com- 
prises the inexperienced individuals, firms and 
corporations that broke into the business in re- 
cent years with a vision of large profits, but 
who in reality had a lot of false ideas. 

What are the results? Through lack of 
knowledge or experience of the newcomers, 
work is generally underbid, competition de- 
stroyed, capital lost, the work delayed, and the 
public that finances the work is dissatisfied be- 
cause deprived of the use of the road for two 
or three times longer than is necessary to com- 
plete it. 

On the other hand, when the job is awarded 
to an experienced contractor with sufficient capi- 
tal to complete, and who does complete, the 
work satisfactorily and on time, with a small 
average margin of profit on the money invested 
(and not the large profits Dame Rumor would 
have you believe), you have a general satisfac- 
tory result. 

How can the former condition be remedied? 

First—By showing capital and inexperience 
that large profits are an illusion. 

Second—By establishing a standard for com- 
paring the two types of contractors, in order 
that the public may know. 

Third—By making the standard of responsi- 
bility such that only after proven ability can a 
contractor enter into the competitive field of 
highway contracting. 

Fourth—By obtaining the co-operation of 
those responsible for the conditions governing; 
the design and supervision of the work. 

Contracts for highway construction are 
awarded in sums up to a million dollars, the ma- 
jority of contracts being valued at from $200,000 
to $500,000. Naturally the percentage of profit 
that one is entitled to on such amounts is what 
attracts, and the ease with which one can qual- 
ify as a responsible bidder is the contributing 
primary cause of so many failures. 

Before going into details, let me compare 
the two types of contractors referred to, because 
on the result of the comparison depends whether 
profits can be anticipated or failure assured. 

Highway contracting is based on two funda- 
mentals and four essentials. 

The fundamentals are: First—Transporta- 
tion of materials. Second—Construction meth- 
ods. 

Transportation includes the handling of the 
materials from the point of delivery of the com- 
mon carrier to the site of the work at the point 
of operation, and upon this alone may depend 
success or failure, all other conditions being 
equal. 

As to construction methods, only the most 
modern arrangement of plant, operated at a 
uniform rate of progress, will insure success. 

In order to carry out these fundamentals, one 
must have the four essentials—experience, skill, 
organization and sufficient capital, to properly 
equip and carry on the work. With these, backed 
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up with integrity and responsibility, success is 
assured. If any one of the four is lacking, fail- 
ure will result and profits disappear. 

The new comer into the field of highway con- 
tracting usually is one of the following: a con- 
tractor experienced in another branch of con- 
struction, an individual or bank with money to 
invest and no knowledge of the business, a for- 
mer job superintendent who knows nothing but 
the field construction work, or any combination 
of these. 

The eagerness of capital to participate is 
shown by the ease with which inexperienced 
contractors can obtain funds, until his inexperi- 
ence brings the banker directly into the highway 
contracting business. 

Why is it that keen executives who manage 
large successful bonding firms of this country do 
not strike out .now and adopt a policy of con- 
servative, sane bonding into which later they 
are going to be forced? 

The ease with which inexperienced contractors 
can be made “responsible bidders” by the eager- 
ness of the bonding companies to go on their 
surety has brought about a most unsatisfactory 
condition that could be avoided if the bonding 
companies had to do business only through per- 
manently established agents, eliminating the 
broker that has no place of business. 

Bonding companies should adopt a schedule 
of surety, by which a limit would be placed on 
the amount of surety the company would as- 
sume the first time the applicant applies, for 
example, up to $60,000; then if the work was 
completed satisfactorily and the same applicant 
makes a second request for a bond, the limit 
should be placed at, let us say, $125,000; after 
which, if this contract is satisfactorily com- 
pleted, the bonding company should issue a cer- 
tificate placing the applicant on the preferred or 
competitive list, which, providing his financial 
statement warranted it, would class him as a 
responsible bidder for highway construction. 

UNJUST CONTRACT CONDITIONS 


The experienced contractor has to contend 
with some unreasonable conditions in highway 
construction and for that reason co-operation 
with those responsible for the conditions gov- 
erning the design and supervision of the work 
should be obtained. For example, in estimating 
on work, the contractor is required to assume 
all the elements of chance; for instance, an item 
for excavation is required to also cover clear- 
ing, grubbing, ditching, etc. Again, highway 
contracting is the only branch of construction 
industry that has to contend with outside inter- 
ference at the contractor’s expense; I refer to 
maintaining traffic through the construction, and 
interference by Public Utilities, especially those 
with sub-surface structures. It is impossible for 
the contractor to figure what the conditions 
above referred to will cost him, yet the require- 
ments of bidding demand that he take care of 
them. 

The requirements for accurate work are more 
severe on highway construction than in any 
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other branch of the construction industry; for 
example, in the preparation of sub-grade and 
setting of forms no variation is allowed, yet fre- 
quent field errors occur which the contractor has 
to absorb and at times are very costly, and even 
though the sub-grade has been prepared with 
great care, it is impossible to produce a pave- 
ment of the exact thickness and crown as speci- 
fied. Yet any variation in the thickness of pave- 
ment is always at the contractor’s expense. 

Highway contracting that is confined to about 
nine months in the year carries a burden more 
costly than the actual idleness, namely, the loss 
of an organization, it being necessary to reduce 
the forces during the inactive season. Due to 
changes annually in the organization, the abuse 
of the equipment is excessive and shortens the 
life of same, which is short enough under favor- 
able conditions. Also the life of the contractor’s 
equipment is shortened by radical changes made 
from year to year in the design of the high- 
ways, thereby requiring new equipment to be 
purchased and last year’s equipment to be 
scrapped. 

The contractor places orders for material to 
meet the requirements specified, but if it fails 
to meet the requirements and is rejected, he 
pays for the loss and delay. Delay from any 
cause whatever, such as labor troubles, stormy 
weather, inexperienced inspection, delay in de- 
livery of materials, results in big losses to the 
contractor inasmuch as all profits on the work 
were figured at a daily rate of progress. 

Anything that can be worked out between the 
contracting parties to reduce to a minimum the 
elements of chance will go a long way towards 
reducing the cost of highways. The time has 
arrived for all parties interested in the develop- 
ment of modern highways to get together by 
conference and settle all questions that are in- 
volved. 





Fundamental Principles of Highway 
Finance 


The following brief statement of the fundamental 
principles of highway finance is published in the 
April issue of “Public Roads,” the official journal 
of the Bureau of Public Roads, and therefore pre- 
sumably represents the opinion of that Bureau on 
the subject—an opinion concerning the soundness of 
which there will probably be no dispute by compe- 
tent authorities. 

The wide variation in the present status of high- 
way developments in the several States prevent the 
adoption of a uniform policy for securing the funds 
necessary to the annual highway budget and expend- 
ing these funds. Generally speaking, however, these 
principles may be enunciated : 

(a) States in the initial stage of highway develop- 
ment should issue bonds to defer that portion of the 
annual charge for construction which would over- 
burden either property or the road user. 

(b) States where original construction programs 
are well under way can, in the main, finance further 
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expenditure for construction by bond issues devoted 
to deferring the cost of special projects. 

(c) States where original construction is practic- 
ally completed are concerned chiefly with main- 
tenance and reconstruction and should depend on 
current funds, save in cases of emergency. 

(d) The maintenance of interstate and State 
roads should be a charge against the road user. 

(e) Roads serving a purely local purpose will 
generally require only light upkeep, and this should 
properly be a charge against the adjacent property, 
which in this case is the first and often the only 
beneficiary. 

(£) No road should ever be improved to an extent 
in excess of its earning capacity. The return to the 
public in the form of economic transportation is the 
sole measure of the worth of such improvements. 





Comparative Study of 
Imhoff ‘T'anks* 


Operation and results by four plants, and 
conclusions drawn from the study of the 
evidence by the author. 








By Harrison P. Eddy 


OPERATION AND RESULTS 
Schenectady. The Schenectady tanks first 
went into operation in January, 1915, and have 
never given satisfactory results and have proven 
very expensive to operate. (Mr. Lewis said that 
reasonable tank efficiency and inoffensive sludge 
can be obtained if enough time and money be 
devoted to it.) They have at times produced 
great quantities of foam but never during cold 
weather. Foaming was sometimes decreased 
by introducing lime into the sludge compart- 
ment but at other times increased; and at all 
times it made the sludge offensive. Hosing the 
foam sometimes kept it down and sometimes 
appeared to increase it. The walls of the gas 
vents were raised in 1916 so that the foam over- 
flowed into the sludge risers and thence to the 
drains. (At Plainfield the foam, when it flowed 
into the sludge risers, broke as it passed over 
the edge and dried and refused to run down the 
pipe.) In 1922 scum was allowed to accumu- 
late until it extended down to the elevation of 
the slots and solids escaped through the slots 
into the sedimentation compartment. When 
scum was broken up and forced to the bottom, 
it was possible to remove it as sludge for one 
or two days, but at the end of three days prac- 
tically all of the solids again rose into the scum 
compartment. Mr. Lewis said that when the 
scum is hosed or paddled, or both, at intervals 
of two or three days, the solids digest in the 
normal manner and can be removed as a form 
of sludge. 
Sludge at Schenectady has always been com- 
paratively thin and has not dried well. It has 





*Continued from page 114. 
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not been offensive during the Summer and early 
Fall, but during the Winter and early Spring it 
has been exceedingly so. 

The sedimentation efficiency has always been 
high when not injurously affected by the pas- 
sage of solids from the digestion to the settling 
compartments. 

Plainfield. The Plainfield tanks have been op- 
erated since 1916. They have experienced ex- 
cessive foaming and large accumulations of 
scum. During the early years foam overflowed 
into the sedimentary compartments to the depth 
of a foot or more and even continued during one 
winter. No method of the several tried was 
successful in preventing foaming. In 1910 a 
Riench-Wurl screen with 1/16-inch slots was in- 
stalled and the method of operating changed so 
that three tanks rested while three were in op- 
eration, the purpose of this being to secure 
greater velocity of flow in the sedimentation 
chambers and thus a better distribution of the 
sludge throughout the length of the tank. 
Meantime, digestion could proceed in the other 
three tanks undisturbed by the entrance of ad- 
ditional solids. These changes materially re- 
duced foaming, although it still is greater than 
at many other plants. Mr. Downes stated that 
Dr. Imhoff, during a visit to the plant last year, 
spoke of this plan as the developing of a great 
and sensitive organization within the digestion 
chamber capable of handling a certain amount 
of organic matter daily but, just as it is about 
established on this basis, the supply of food is 
cut off and the organization is starved and dis- 
organized. However, he said that under the 
local handicap of very poor distribution of solids, 
this seemed to be the only course open. 

Fitchburg. The Fitchburg tanks have been in 
operation since October, 1914, and have always 
been free from persistent foaming and exces- 
sive scum. In August, 1915, tank No. 1 became 
very active and foam arose to a height of 4% 
feet above the sewage level in the central gas 
vents, although none occurred in the side vents. 
Shortly before this, humus-tank sludge* had 
been introduced into this tank. Sewage was cut 
off from this tank for about two months and no 
further trouble developed that year. In June 
of the following year foam rose 18 inches high 
in the east vents of the same tank, but drawing 
of sludge stopped it entirely. In August, 1917, 
after a week of very hot weather, there was 
some foaming in another tank, and investiga- 
tion showed the sludge compartment full to the 
slot. When sludge was withdrawn the foaming 
subsided. Only a small amount of scum has 
ever been removed, none at all in 1922 and about 
86 cubic feet in 1923. In this plant it appears 
possible to prevent foaming by restricting the 
accumulation of sludge, and to stop it when it 
does occur by drawing sludge. Fitchburg’s 
sludge has been practically free from objection- 
able odor and has dried readily. 


*Sludge from the secondary tank was pumped into influents 
to the Imhoff tanks. For three years past this sludge has been 
pumped into the digestion compartment of one tank, entering 
18-in. below the slot. 
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Rochester. At Rochester the tanks of the 
Irondequoit plant have been operated since 
March, 1917, and have never but once given evi- 
dence of foaming. One day five years ago 
foaming occurred in one tank, but was imme- 
diately suppressed by drawing sludge; it “was 
distinctly a matter of improper operation and 
occurred when the responsible man in charge 
was away in the army.” The sludge has con- 
tained a large percentage of solids, has been free 
from objectionable odor and has dried rapidly. 


Comparison. In the matter of sludge drying, 
data are not available for accurate comparison. 
There have been cases at each plant where a 
10-inch application of sludge dried in ten days, 
but in general the beds are filled from six to 
ten times a year. 

Mr. Eddy states that the possible cause of 
difference in performance of tanks may be 
grouped under five heads: Character and com- 
position of sewage; temperature of digestion; 
preparatory treatment of sewage; kind of bi- 
ological action; tank design; and method of op- 
eration. Mr. Lewis believes that in order of 
importance, so far as relates to Schenectady’s 
experience, tank design would come first, fol- 
lowed in order by temperature, character of 
sewage, method of operation, preparatory treat- 
ment of sewage, and kind of biological action. 


Mr. Downes agrees with Mr. Eddy that the 
conditions essentially unfavorable to Plainfield 
and Schenectady are: Shallowness; inadequate 
digestion chamber; impossibility of uniform 
distribution; large number of compartments; 
absence of heavy solids; and relatively large 
proportion of insoluble soaps. 

Mr. Eddy’s conclusions from this study of the 
available evidence afforded by these four plants 


are as follows: 
CONCLUSIONS 


1. The mineral and heavy, relatively stable organic mat- 
ter of the combined sewage at Fitchburg and Rochester 
may tend to prevent excessive scum and foam formation 
by weighting down the sludge accumulation. 


2. Coarse and uncomminuted solids at Schenectady are 
probably an important factor in the excessive formation 
of scum. 

3. Where the water supply is hard, the insoluble soaps 
formed constitute a substantial increment in the suspended 
solids of the sewage and may favor the formation of foam 
and scum. 


4. The variations in the quantity of suspended solids to 
be removed from different sewages is so wide that the 
design of the digestion compartment should be based on 
the quantity of solids to be deposited in it, rather than 
upon a general assumption of a definite number of cubic 
feet per capita. 

5. Temperature is a factor of fundamental importance 
in the digestion process. 


, 6. The required capacity of the digestion compartment 
is governed in large measure by the available temperature 
and by the duration of the period of low temperature. 


7. Difficulties will be minimized by drawing sludge as 
early in the Spring as inoffensive material can be ob- 
tained; by continuing the drawing at a rate sufficient to 
provide as small an accumulation in the sludge compart- 
ment as practicable during hot weather; and by removing, 
before cold weather, all sludge except that required for 
seeding. 

8. Fine screening, by reducing the quantity of digestible 
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solids to be deposited from the sewage, reduces the load 
upon the digestion compartment correspondingly, and by 
removing the coarser matter particularly favorable for 
scum formation tends to reduce difficulty from that source. 

9, Fine screening appears to have been beneficial at 
Plainfield and Rochester; while not a necessity, it affords 
a factor of safety in the operation of Imhoff tanks. 

10. The advisability of installing fine screens appears to 
depend upon the relative cost of disposing of the coarser 
portion of the suspended solids by fine screening on the 
one hand, and by tank treatment on the other. 

11. It is important to distribute the deposited solids as 
uniformly as possible throughout the digestion compart- 
ment; for this reason a relatively short tank is advan- 
tageous. 

12. Digestion compartments should be subdivided as little 
as practicable and liberal opportunity should be afforded 
the sludge to spread uniformly from one end of the tank 
to the other. 

13. Lack of uniform distribution of sludge throughout 
the digestion compartment may have been an important 
factor in the unfavorable action at Schenectady and Plain- 
field. 

14. Frequent reversal of flow is necessary to successful 
operation of multiple compartment tanks. 

15. It is important to secure as nearly equal distribution 
of solids as possible, among the several tanks; failure to 
accomplish this at Schenectady has been a factor in the 
difficulty of operation. 

16. There appears to be a decided advantage in the 
greater depth of tanks at Fitchburg and Rochester in pre- 
venting excessive scum formation and in providing sludge 
with a comparatively iarge proportion of solids. 

17. In the design of the digestion compartment, con- 
sideration should be given to the probable density and cor- 
responding volume of the sludge as it will lie in the tank. 

18. When tanks must be shallow, substantial additional 
capacity must be provided in the digestion compartments. 

19. Taking into account both the load in pounds of de- 
posited solids and the probable density of the sludge, it 
appears that the digestion compartments at Schenectady 
and Plainfield are relatively much smaller than at Fitch- 
burg and Rochester, a condition offering one explanation 
of the difficulties encountered at the former plants. 

20. Evidence is so meagre and conflicting, that a final 
conclusion is not justified regarding the comparative merits 
of a small and a large proportion of gas vent area. 

21. Any opportunity for the breaking up of rising gas- 
lifted sludge, as by impact upon the floor-partition between 
the sedimentation and digestion compartments, may be of 
advantage. 


22. Successful operating results depend as much upon 
intelligence and skill in operation as upon correct design. 


23. Complete accurate operating data are highly de- 
sirable, and very helpful to intelligent and skillful operation. 

24. There is scarcely any knowledge of the kind of 
organisms, or of the biological action in Imhoff tanks. 
The absence of such information has made it necessary 
to confine this study to the structural, physical and chem- 
ical differences. They appear to explain many results with- 
out consideration of biological action. The latter may have 
been a factor, possibly as a result of certain structural 
features, rather than as a primary cause of unfavorable 
action. 


25. The differences in results obtained are not explained 
by a single condition, but appear to be due to many factors 
which in the aggregate make a wide difference between the 
two pairs of plants. The essentially unfavorable conditions 
at Schenectady and Plainfield are: 

Shallowness of tanks; 

Inadequate digestion compartments; 

Impossibility of uniform distribution of sludge through- 
out digestion compartments ; 

Large number of digestion compartments, making it im- 
practicable to determine volume and density of sludge in 
them and difficult to cope with sludge and scum problems; 

Absence of heavy solids from street washings; 

Relatively large proportions of insoluble soaps. 
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_ NEED FOR RESEARCH 
Research is very much needed to procure in- 
formation upon the following subjects: 


1. Temperatures in digestion compartments, preferably 
determined by automatic recording thermometers. 

2. The reaction or hydrogen-ion concentration of sew- 
age, liquid in digestion compartment, sludge, and scum. 

3. Variation in quantity and composition of gases evolved 
under different conditions. 

4. Rate and kind of digestion at different temperatures. 

5. Kinds and functions of organisms predominating in 
sludge and scum compartments, respectively, under vary- 
ing conditions such as different reactions and temperatures. 

6. Determination of effect of different depths by oper- 
ating tanks in exact parallel in all other respects. 

Mr. Skinner, in his discussion, gave it as his 
opinion that the causes of foaming at the various 
plants are as follows: 

SCHENECTADY 

Design: Shallow tanks, 8 in line, may be only about 
¥% efficient in digestion and release of gas, hence the load- 
ing may be 8/3 as great as indicated by actual capacities. 

Small sludge compartments made smaller in effect by 
poor inter-communication. 

Trough bottoms do not lend themselves so well to sludge 
drawing as hoppers. 

Narrow gas vents. 

PLAINFIELD 
Design: Five tanks in line may be only 3/5 efficient in 
digestion and release of gas, hence the loading may be 5/3 
as great as indicated by actual capacities. 

Smail sludge compartment made smaller in effect by poor 
inter-communication. 

Narrow gas vents. 

FITCHBURG 


Design: Tall, narrow scum compartments and gas vents 
favor air lift action. 


Operation: Sludge carried too high. 
ROCHESTER 
Operation: Sludge carried too high. 





Treatment of Dairy Wastes 


An investigation into the subject of the effect of 
dairy wastes upon streams into which they might be 
discharged, and a study of the methods of treating 
them were conducted by the Agricultural Experi- 
ment Station at Cornell University, Ithaca, N. Y., 
under the general charge of C. L. Walker, professor 
of sanitary engineering; various bacteriologists, bi- 
ologists, chemists and engineers connected with the 
college being employed in the investigation. 

The report, which was published a few weeks ago, 
gives in detail the methods of conducting the tests 
and the results. Among the conclusions reached were 
the following: 

The amount of wastes which a stream can satis- 
factorily dispose of is dependent on (a) the temper- 
ature of the stream, (b) the volume of stream flow, 
(c) the rate of flow, (d) the character of the stream 
bed and (e) the types of plant and animal life 
present. 

The wastes were broadly classified as fresh milk 
wastes, buttermilk wastes and wheys from the man- 
ufacture of cheese and casein. 

Milk wastes may be successfully treated by chemi- 
cal precipitation with iron sulphate and lime, which 
produces a clear, non-offensive effluent. 

From 75 per cent. to 95 per cent. of the organic 
nitrogen can be removed from whey by adding a 
slight excess of lime over that necessary to neutralize 
acidity, boiling, and then passing the cooled effluent 
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through a septic tank and sand filter. The filter 
effluent, however, is still two or three times as strong 
as strong, untreated domestic sewage and must gen- 
erally be further treated before discharging into a 
stream. 

The activated sludge method is not likely to prove 
practicable. Settling in an Imhoff tank is not desira- 
ble, the effluent being likely to clog filter beds, and 
the tank being complicated and expensive to con- 
struct. 

The report recommends the use of a septic tank 
designed to hold from one to three days’ flow of 
waste, a grit chamber being used to intercept dirt, 
sawdust, glass and other inorganic matter contained 
in waste from a dairy plant; the tank effluent being 
passed through porous beds of sand, stone or other 
material, at about the rate suitable for domestic sew- 
age. Secondary sedimentation tanks are considered 
necessary if the filtering material is coarse, although 
the effluent need not be retained in such tank more 
than ten minutes. 





Garbage Disposal in 
Indianapolis 


Methods Recently Adopted for Dewater- 

ing Garbage While Collecting, and for 

Reducing it to Tankage and Animal 
Food. 








Late developments in the methods and appliances 
for collecting and disposing of garbage in Indian- 
apolis were described recently before the Indiana 
Engineering Society by E. W. McCullough, consult- 
ing engineer to the Board of Sanitary Engineers of 
that city. 

Garbage from all parts of the sanitary district is 
collected twice a week from May lst to November 
lst and once a week the rest of the year. A device 
has been installed in all of the trailers for dewater- 
ing the garbage, and when a collector has filled a 
trailer about one-third full he draws up over a con- 
venient sewer manhole and drains into it the free 
water. The same process is repeated when the 
trailer is two-thirds full and again when it is full and 
ready for connecting up to the train for haulage to 
the plant. 

This dewatering device consists of a perforated 
plate placed over the entire bottom of the trailer. 
As the garbage is hauled through the streets it settles 
down and squeezes out the free water, which settles 
into a compartment below the false bottom. When 
the garbage reaches the reduction plant additional 
water which has been shaken out during hauling is 
drained off. As much as 150 gallons of free water 
have been drained from a single trailer, totaling all 
four drainings. The trailers have a water-level 
capacity of 3%4 yards, but carry a load of 4 tons 
without spilling garbage along the street, although 
when 214 tons were carried without the dewatering 
device many complaints were received. The con- 


struction of the device is such that the water com- 
partment is cleansed at the same time as the re- 
mainder of the trailer. 
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Mr. McCullough believes that it is the free-water 
content of the garbage that causes the rapid 
deterioration of the solid portion, and this opinion 
seems to be confirmed by the fact that, since dewater- 
ing, the odors emanating from the receiving station 
have been greatly reduced and the garbage has a 
remarkably fresh appearance when dumped into the 
cooking tanks. Moreover, the products of de- 
watered garbage are of superior quality. 

With the plant now used the garbage is reduced 
daily within 18 hours from the time it reaches the 
plant. In summer there is a little greater accumula- 
tion, but the capacity of the pit does not permit an 
accumulation of more than 24 hours. 

The present plant contains sixteen Chamberlain 
digesters, each holding about 4% tons of green 
garbage. Twenty-four tank loads is the maximum 
that can be cooked with any degree of satisfaction 
in 24hours. After cooking, the garbage is discharged 
from the tanks by manual labor and piled in a pit 
in front of and below the digesters. From the pit 
the garbage is run through a direct heat drier, thence 
to a percolator, and finally directly through the direct 
heat drier again, from which it is transferred to the 
stock bins. The cooking in the old plant is unsatis- 
factory. The tankage in the pit often begins to 
deteriorate before: the process can be completed, 
souring and fermenting very rapidly because it is 
hot and wet when discharged from the digesters 
Another objection is that, in going through the direct 
heat drier, the tankage is often scorched and burned. 

In the new plant an entirely different process will 
be used. It will continue to be dewatered during 
collection and will continue to be drained at the re- 
ceiving station, where the garbage compartment is 
very large. From this compartment the green 
garbage will be conveyed mechanically to Morrison 
reduction tanks, of which there will be thirty-two. 
The entire process of reduction is performed in these 
tanks without removing or handling the charge until 
it has been cooked and dried. Each tank has a 
capacity of 314 tons of green garbage, and can treat 
two charges in 24 hours, cooking and drying every 
particle of each charge. 

After the garbage has entered the tanks, fresh 
water may be added for cooking purposes. The tank 
is closed and live steam at about 80 pounds pressure 
is admitted into direct contact with the garbage for 
three hours, the tank being vented, and pressure built 
up to 80 pounds, which it must reach quickly and 
maintain if the tankage is to be of the best quality. 

The free water is then decanted as far as possible, 
after which more may be expelled by admitting 
steam pressure. The charge is then dried, usually 
under 15 inches or more of vacuum, by means of a 
jacket into which the steam is admitted, the charge 
being meantime agitated and disintegrated. This 
drying requires about four hours. © 

The tankage is then discharged into conveyors, 
which carry it to the preparation house, where it may 
be degreased by the standard degreasing methods or 
may be processed mechanically to remove from it 
needles, pins, glass and similar materials. It is not 
treated chemically nor ground. The processing re- 
moves all of the metallic contents and a very high 
percentage of the glass and china. Mr. McCullough 
gave the results of processing ten batches, in which 
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the glass and china in the tankage as discharged 
from the tank was reduced from quantities varying 
from 18.6 to 59.6 pounds per ton to amounts vary- 
ing from a minimum of 1.9 ounces per ton to a maxi- 
mum of 16.0 ounces per ton. 

The tankage is said to have unusual keeping quali- 
ties, piles of it stored under most unfavorable con- 
ditions for many months having shown no deteriora- 
tion except some that had been wet by rain. 

It is expected that the tankage from the new 
process can be used for feeding cattle, hogs and 
poultry. Excellent results were obtained by feeding 
to a herd of pigs a food containing about 40% of 
tankage product and 60% grain feed. It has been 
stated by judges that the condition of animals 
fattened in this way was in every way equal to No. 
1 corn-fed hogs. An Indianapolis poultry fancier 
and breeder tried some of this tankage and re- 
marked that there was a noticeable increase in egg 
production within a few days, this test having been 
made in October, November and December of last 
year. 


a — 





Pipe Standardization Conference 


A conference has been called by the American 
Engineering Standards Committee, to be held in 
Room 1101, Engineering Societies Building, New 
York, on Thursday, June 5, at 10:30 a. m., to con- 
sider the requests of the American Gas Association 
and the American Society for Testing Materials for 
the approval by this committee of their respective 
specifications for cast-iron pipe and special castings. 

This conference will consider materials, methods 
of manufacture, dimensions, pressure ratings and 
methods of installing pipe and making up joints. 
Also whether standards should be adopted for 
flanged pipe, elbows, wyes and other fittings not 
now included in standard lists, threaded cast-iron 
pipe, etc. Other related questions also will be con- 
sidered at this conference. 


A Women’s Engineering Society 


A women’s engineering society was founded 
in England more than four years ago and now 
has a membership of about two hundred. It 
held its second international conference recently 
in Manchester, atw hich the president stated 
that present conditions do not encourage women 
to go into engineering in large numbers for in 
spite of the very friendly attitude of the large 
engineering institutions, only a limited number 
could probably tnd profitabie openings in this 
profession. 


An Historical Report 


A remarkable State report has just reached this 
office. It is the report of the Water Supply Com- 
mission of Pennsylvania for the years 1917-1918, 
printed in 1923. It consists chiefly of stream flow 
data obtained during those years. Appendix I1 
is a report by Frederic P. Stearns as consulting 
engineer, dated May 11, 1916, just eight years 
ago. We hope that copies have been sent to the 
several historical museums in the state. 
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Joint Water Supply Projects 


Necessity is bringing about what engineers have 
so long realized was desirable—the elimination, so 
‘ar as legally possible, of political boundaries in de- 
signing, constructing and operating water works, 
sewerage and other public utilities. In sewerage we 
have joint outlets like the Passaic Valley sewer, and 
joint treatment works like that of the Plainfield- 
Dunellen plant. Several private water companies 
serve from two to twenty communities each, but 
there are not so many instances of publicly owned 
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plants serving a number of communities. The Bos- ° 
ton Metropolitan water district is probably the best 
known of these. 

A number of joint projects are now in various 
stages of consummation, however. One in its initial 
stages is described in this issue—that proposed for 
the whole of Westchester county, New York. It 
would appear that some such scheme must of neces- 
sity be put into operation before very many years, 
since several of the rapidly growing communities of 
this county are already suftering a water shortage, 
with no means of supplying the deficiency at a cost 
that the individual communities find financially 
practicable. 

The same conditions are operating in northern 
New Jersey to compel joint action for distribution 
equitably, among the great number of communities, 
of the limited supply available. A report covering 
the entire state was prepared about two years ago 
by a prominent engineer (see Pusiic Works for 
April 1 and 8, 1922) ; meantime a supply for an im- 
portant group of cities and towns in the northern 
part has been more than half completed—the Wana- 
que supply, which is being constructed jointly by 
nine communities, varying in size from Newark with 
500,000 population to Glen Ridge with 5,000. For 
carrying out this project the state has created the 
North Jersey District Water Supply Commission, 
which acts as agent for the several communities. The 
Governor of New Jersey recently urged, what has 
for vears been advocated by many, a commission 
which will have full power to control the avaiiabie 
water supplies of the state and so apportion them 
among the communities as to most economically and 
equitably provide for them all. 

Another illustration of an effort toward joint 
action is the conference on traffic problems, to be 
held May 20, which it is hoped will be attended by 
mayors and other interested citizens of 411 
municipalities within a radius of fifty miles of New 
York City. This also is to solve a difficulty created 
1 intensified by the same concentration of popula- 
tion that has necessitated solutions of the water 
problems. 

As similar concentration increases around the 
centers, we will undoubtedly find similar cooperation 
forced upon the communities affected. The ground 
water that serves many of the municipalities of IIli- 
nois is beginning to prove inadequate to the demand 
upon it, and the solution in some cases may be found 
in joint action for developing and distributing sur- 
face supplies. The subject is one of increasing im- 
portance for water works engineers. 





Increasing Main Pressure for Fires 

Elsewhere in this issue we discuss the tabulation 
of data received relative to pressures in water 
mains, and the fact that a large proportion of the 
municipalities reporting increase the pressure in 
their mains at time of fire. We also quote the opinion 
of an official of an Indiana water company that this 
practice is highly undesirable. The reasons are stated 
by him and seem to us to be sound. Experience 
shows, as might be expected, that a considerable in- 
crease in pressure brings to light weak points in the 
system, and this when breaks, either large or small, 
are least desirable. Such weaknesses may have 
occurred since the previous fire, due to electrolysis, 
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to new services not yet put to the test, or to slow 
deterioration of pipes or joints. 

Fire pumpers would seem to be a much safer and 
saner method of getting pressure in the hose, as well 
as probably more economical, than to increase the 
pressure throughout many miles of mains in order to 
use it at one point only. 





Municipal Bonds 

State, county and city bonds continue to be 
sold quite generally throughout the country, and 
the record for bond sales, according to the “Daily 
Bond Buyer,” indicates that borrowing for pub- 
lic improvements such as roads, sewerage, 
waterworks, irrigation, etc., for the first quar- 
ter of 1924 is in excess of the first quarter of 
1923 and nearly as great as that of the maximum 
year of 1922. Apparently local government 
authorities are still somewhat behind on con- 
struction programs ; but another reason for main- 
taining the present rate of issuing bonds is that 
the costs are still much higher than before the 
war and a larger amount of bonds is necessary 
to pay for an equivalent amount of work. 

The sale of municipal bonds for March to- 
talled $88,241,260, while the total for the first 
three months of the year has been $265,051,876. 
It appears, therefore, that the sales during March 
are practically one-third of the total for the 
quarter, or that the rate continues about the 
same. 

One reason for thinking that municipalities 
will no longer defer important work is that it 
seems to be generally understood that there will 
be no early reduction in cost of work or at least 
that such reduction will be comparatively small. 
One reason for this is that there does not seem 
to be any present indication of reduction in 
wages, especially those of skilled and semi- 
skilled labor, much of this having within the 
past few months arranged wage contracts for 
a period of two years. 


Drought of 1923 


The summer and early fall of 1923 was a dry 
period in many parts of Connecticut, and some 
waterworks superintendents thought it must 
be as severe as any on record. This phase of 
the matter was investigated by the Connecticut 
State Department of Health, and the result, as 
published in the Bulletin of the Department 
for March, was the decision that this was by no 
means the severest drought on record. 

Rainfall records were obtained from New 
Haven, Bridgeport, New London, Middletown, 
Thompson, Cornwall, Hartford and Mansfield. 
The New Haven record covers seventy-three 
years, from 1804 to 1829 and continuously from 
1873 to date. The Middletown records are con- 
tinuous from September, 1858, to date. Those 
for Hartford and New London cover a period of 
fifty years, but the remaining four stations ex- 
tend over a much shorter period. 

The driest part of 1923 was the four months 
from June to September. The records of the 
various cities show that simliar periods were 
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drier than this twice in.the records of New 
Haven, four times at New London, eight times 
at Midglletown, ten times at Cornwall, twelve 
times at Thompson, twenty-seven times at Mans- 
field and thirty-one times at Hartford. 

Following September there was considerable 
rain, and if the six months’ period from June to 
November (which is taken in Connecticut as the 
dry period of the year) be considered, it is found 
that drier periods covering the same months had 
occurred five times at Cornwall, eleven at 
Bridgeport, seventeen at New Haven, nineteen 
at New London, twenty-three at Middletown 
and Thompson, twenty-five at Mansfield and 
thirty-nine at Hartford. 

Considering the whole year of 1923, the rain- 
fall was well above the previous dry record of 
each of the stations, and, in fact, was little 
below the average annual rainfall at any of the 
stations and was greater than the average at 
some of them. 

The records for last year showed that the 
drought was felt mainly in localities close to 
the sea. 

The special point made by the Board of Health 
was that waterworks officials who found their 
supply bordering on the inadequate last year 
should not comfort themselves with the idea 
that this was an unusual drought not likely to 
occur again; but, since several drier years and 
even drier 4-month periods have been expe- 
rienced in the past, they are likely to occur 
again and should be provided against. 





Novel Standpipe Building 

A novel method of building a standpipe was em- 
ployed last year by the Chicago Bridge & Iron Works 
in constructing two standpipes at Dallas, Tex. The 
standpipes were 60 feet in diameter and 100 feet 
high. A large portion of the plates in these stand- 
pipes were so heavy that they could not be hoisted 
into plate buggies and moved in the customary man- 
ner. Conditions seemed to demand some form of 
derrick capable of easily hoisting and handling these 
heavy plates. The cost of a specially-built derrick 
of the proper dimensions, to be shipped to this work 
for this one job and then removed, was prohibitive. 

Each standpipe was to be covered with a conical 
steel roof supported by twenty-four radial trusses. 
It occurred to someone on the job to use these trusses 
in constructing the desired derrick, and this was act- 
ually done. Sixteen trusses were used to build a mast 
130 feet high and 8 feet square, four of the trusses 
being stood on end to make the four sides of each of 
the four sections of the mast. Two other trusses 
were so joined together as to make a boom 35 feet 
long. The mast was located out of center of the tank 
and the six remaining trusses were raised and placed 
in final position before dismantling the derrick. The 
derrick was operated in the usual manner, with 
double-drum engine and swinging gear. The hoisting 
cables led to the bottom of the derrick and out to the 
engine through small holes drilled in the bottom ring. 
Adolph Eastman, superintendent in charge of the 
work, reported that the entire scheme worked out 
very satisfactorily. 
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Day Labor on New York State Highways 


The Highway Department of New York State 
does not advocate heavy reconstruction by de- 
partmental forces, finding that little can be saved 
thereby in cost and feeling that such work 
should not be taken from contractors who are 
equipped for it and expect to be allowed to bid 
on it. 


There are instances, however, when recon- 
struction by departmental forces is believed to 
be to the best interest of the State. Many times 
small sections of less than a mile on important 
routes break up in the spring. It is not always 
desirable or economical to repair them by the 
ordinary methods, but it is vitally necessary that 
they be rebuilt in the shortest possible time. To 
prepare and advertise plans requires at least two 
weeks. Another four weeks are consumed in 
the advertising and execution of the contract. 


PUBLIC WORKS 





157 


Where the State is equipped for this work, the 
reconstruction can be well along or even finished 
in that length of time. 

There are also many roads of secondary im- 
portance in each county, which, because of lack 
of funds, the State is unable to reconstruct. Due 
to the system of appropriating money by count- 
ies, which can be used only in the county for 
which it is appropriated, there is not enough 
left after that needed for general maintenance 
has been deducted to provide for a fair-sized 
contract. It has been the practice in such cases 
for the county engineers to organize a special 
gang and reconstruct as much of the road as 
his funds will permit. In this way it is possible 
each year to improve a considerable mileage of 
bad road which would not be possible were it 
necessary to do these short stretches by con- 
tract, as a contractor’s overhead would be un- 
reasonably high for the size of the project. 





Water District for Westchester County 





Plan proposed for meeting present and future shortage of many of New York’s 
suburbs by means of a board or commission with power to acquire supplies 
and condemn lands and sell water to communities needing it. 





Westchester County, New York, lies immedi- 
ately north of New York City and a considerable 
part of its population are in business in that city. 
The county has consequently increased in popu- 
lation rapidly through the influence of metro- 
politan growth. It lies between the broad and 
deep Hudson river on the west, Long Island 
Sound on the south and the state of Connecticut 
on the east; while the northern part of the 
county is very largely occupied by the Croton 
watershed, which supplies part of the water 
used by New York City. 

It is apparent from this that the problem of 
supplying water to this large and rapidly in- 
creasing population is almost sure to become a 
very serious one. The only available sources of 
supply outside of its own area would appear to 
be those in the state of Connecticut and those 
north of the Croton watershed. It is probable 
that Connecticut would not permit diversion of 
water from its own sheds into another state. To 
bring water from above the Croton shed would 
mean a rather long conduit, but this would not 
be prohibitively expensive, although it is to be 
avoided if a satisfactory supply can be found 
nearer at hand. 

As a matter of fact, many of the communities 
in this county have already found difficulty in 
obtaining sufficient water for their inhabitants 
and several of them are purchasing water from 
New York City, this supply being obtained from 
New York’s aqueduct, which passes through or 
near them. 

Because of this condition, the Board of Super- 
visors of Westchester County in November, 1922, 
employed Nicholas S. Hill, Jr., to study the prob- 
lem and advise them as to what plans could be 





taken for meeting this condition. His report 
has recently been received and published by the 
Board. In this report Mr. Hill recommends the 
creation of a board or commission which would 
acquire ‘such existing water plants and sources 
of supply as might seem desirable, acquire addi- 
tional supplies and watersheds, and sell at whole- 
sale to individual communities in the county 
such amounts of water as they might need to 
supplement their existing supplies, these com- 
munities to distribute the supply to the 
consumers. 

“A few of the communities own and control 
sources of supply which are measurably ade- 
quate under ordinary conditions. A few own 
and control sources which are entirely inade- 
quate and which they supplement by taking 
water from the city aqueducts. One or two have 
recently acquired the distribution system within 
their corporate limits and propose to secure 
water entirely from the city aqueducts. Others 
derive their water from private water companies, 
the demands upon which have entirely outgrown 
their present capacity. The water supply of 
some communities is unsatisfactory, not only as 
to quantity, but as to quality.” 

“The local situation is such that no single 
municipality or water company can hope to un- 
scramble it. The smaller places may eke out 
with a precarious supply for several years to 
come, but the larger places must be helped at 
once. The solution of the problem can 
only be reached by joint action on the part of 
all of the communities in the county through the 
agency of a commission appointed for the pur- 
pose of solving it.” 

Mr. Hill found that the safe yield of the now 
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developed sources in the county is 23,500,000 gal- 
lons per day, while the consumption in 1922 
totalled 32 million gallons. The condition is 
even worse than this indicates, however, for 
Peekskill controls more of the available supply 
than it consumes, leaving the balance of the 
county with a shortage of nearly 12 million 
gallons a day. 

An estimate of future population was made, 
and the conclusion reached that by 1950 the 
county will have a population of 800,000 with a 
water consumption of 107 million gallons a day, 
or more than 4% times the safe yield of the 
sources now developed. 

Of the total water supplied, nearly 90% is 
from surface sources, and it is not considered 
that underground sources are sufficiently prom- 
ising to be considered in the development of the 
county’s supply. 

It was believed that two plans were open for 
increasing the supply; one, developing the adja- 
cent local watersheds within the county and in 
dry years reinforce these with New York City 
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water, or supplement them by going to more 
remote sources. New York’s water at present is 
being sold at $133 per million gallons at the 
aqueduct and in most instances has to be pumped, 
which brings the cost to $150 or even $180 de- 
livered into the distribution system. 

The other plan is to go directly to the water- 
sheds north of the Croton basin, which include 
those of Peekskill Hollow Creek and its tribu- 
taries, which creek is now being used by the 
city of Peekskill for its supply. 

COMPARISON OF LOCAL AND REMOTE SOURCES 


The former plan would leave intact the pres- 
ent developed sources of the several communi- 
ties except where they can be further developed 
to increase the supply, supplementing each by 
water from other sources either within the 
county or from the New York aqueduct. It is 
estimated that, if properly developed, these local 
watersheds would yield a total of 48,850,000 gal- 
lons a day, or nearly double the present consump- 
tion, and this supply would therefore probably 
serve the needs of the county for fifteen or 
twenty years to come. drawing no considerable 
quantity from New York City except at long 
intervals. 

By proper development, two of these supplies 
could be made to yield double the amount now 
furnished, another supply could be increased 2.6 
times, and others could be increased more or 
less. 

One of the difficulties in developing adjacent 
sources is found in the considerable part of the 
areas of some of the watersheds that are occu- 
pied by villages and lager communities. More- 
over, this difficulty will naturally and materially 
increase with the increase in population and ex- 
tension of the area occupied by it. Even if set- 
tlement upon the watersheds is prevented by the 
acquiring of them by the commission, the de- 
mands for land would so increase the value of 
this property that it might before very long be 
more economical to sell the watersheds for this 
purpose and obtain the supply from a consider- 
able distance to the north of the county. 

Considering the development of remote 
sources, Mr. Hill refers to the Burr-Hering- 
Freeman report for additional water supply for 
New York City made a number of years ago, 
wherein the engineers considered the develop- 
ment of Fishkill creek, Wappingers creek and 
the Roliff Jansen Kill. These engineers did not 
consider Peekskill Hollow creek, because it 
would furnish only a very small amount of the 
requirement of New York. For Westchester 
County, however, it is recommended that the 
remote sources be developed in succession be- 
ginning with Peekskill Hollow creek and Fish- 
kill creek, passing then to Wappingers creek and 
finally Roeliff Jansen Kill. The first of these is 
estimated to yield 50 million gallons per day 
with pumping, the second 50 million, the third 
90 million and the fourth 115 million. 

In comparing the development of the remote 
as compared to local sources, consideration was 
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given to the speed with which the present insuf- 
ficiency of supply could be obviated; the rela- 
tive cost, balancing not only first cost but also 
operating expenses, including the maintenance 
of conduits, aqueducts and reservoirs, pumping 
and distribution, etc.; and third the rate of 
amortization which would have to be applied in 
order to provide against the possibility of hav- 
ing to supersede or discard the local sources at 
an early date. The third point involves the 
possibility of increase in value of the land on 
the watersheds, of pollution of the water by set- 
tlements crowding against the borders of the 
watersheds, and the fact that they will be out- 
grown within a very few years. This would 
mean that the rate of amortization for the local 
sources would necessarily be very high. The 
report, being only a general and preliminary 
one, does not attempt to settle this question, 
which could be determined adequately only by 
making a careful analysis of the costs of the 
various developments considered. 
(To be continued) 


. 





Main Extension Charges in Gary 


In Gary, Ind., the water company makes ex- 
tensions to the watermains where there is a rea- 
sonable demand, but investigations have 
disclosed the fact that in a number of recent in- 
stances there was not at once sufficient new 
business available along the proposed lines to 
yield an income of 10 per cent. on the cost. In 
such cases the owners of a subdivision or of a 
large piece or pieces of property desiring water 
connections make a contract with the water 
company, agreeing to pay the difference between 
10 per cent. of the cost on the new construction, 
and the entire gross revenue received by the 
water company from takers of water through 
the new extension, until such time as the gross 
revenue equals 10 per cent. Any revenue that 
may be received from the city for rental of hy- 
drants connected to the extension is credited to 
the 10 per cent. 





Haverhill Waterworks Notes 
In his report for 1923, Herbert C. Crowell, su- 
perintendent of the Haverhill, Mass., waterworks, 
reports that during that year, although the Board 
had arranged fer laying considerable length of 
mains, the price of pipe was and remained so high 
that only a small part of the work voted was ac- 
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tually performed, this including such extensions 
as were necessary to supply new houses on 
streets already having water, and several short 
extensions to eliminate dead ends. 

Following the recommendation of the National 
Board of Fire Underwriters, two chemical ex- 
tinguishers were placed in each of the three pump- 
ing stations and a line of 1l-inch hose was in- 
stalled in the two stations that were not so 
equipped. 

As for several years past, a man was con- 
stantly employed in cutting off the vegetable 
growth and underbrush along the shores of the 
two reservoirs, which not only maintained a 
better condition of the water, but also added to 
the general appearance. Four thousand Scotch 
pine and 1,000 Norway spruce were purchased 
from the State Forestry Department and set 
out during the Spring on the watershed. Dur- 
ing the year water was shut off from seven 
services for non-payment, which appears to have 
been effective, as Mr. Crowell reports only one 
water bill remaining unpaid at the end of the 
year. 





Pressure in Water Mains 





Maximum and minimum pressures, both 

in regular service and special for fires, in 

the distribution systems of about six 
hundred cities. 





One of the tables prepared from the questionnaire 
answered for us by superintendents of more than 650 
waterworks plants has to do with the maximum and 
minimum pressures in the mains of the various cities 
and the amount by which these pressures are in- 
creased in case of fire. Also the use of fire engines 
for supplementing the pressure in the watermains. 
We have combined these figures by states and ob- 
tained the average maximum pressure and the average 
minimum pressure for each of the states, with the 
results shown in the accompanying table. 

It is noted that for the majority of states there is 
considerable uniformity as to the average maximum 
pressure, with considerably less uniformity as to the 
average minimum pressure occurring at high points 
in the various cities. The range between the high 
and low pressure in any one city is, of course, de- 
pendent upon the topography of the city (except 
where there are two or more separate distribution 
systems, each with its own pressure). 





MAXIMUM AND MINIMUM PRESSURES IN WATER MAINS 
Averages by States 


State. Max. Min. State. 
PR eee ree 84 61 DET oc 0002008 
eee 78 50 CO Se 
I oan Sais amen i 81 62 Massachusetts ..... 
CY. Sects ce asa caewdine 63 37 ESE 
CE ain dnd otiein a didiines 100 45 Ev ccsscnes 
0 re 89 45 Mississippi ........ 
i... _ ae 73 40 ON eT 

PE dhvbnvcauncanuinr wate 66 51 SE. ists nsuee 
BERR EERE N= 72 52 EE. 6.5.50360 06% 

Rr eer 61 38 New Hampshire.... 

NE? Wace cena aeeee dan 66 50 New Jersey ....... 
WE Buwieatscandusesonsiaws 18 48 New York ....... 

EEE sand<+oteskcukesnwt 67 51 North Carolina 
75 North Dakota 








Max. Min. State. Max. Min 
Rp Baye A 44 35 eS 52 
picasa 101 57 CC EEE eee ae 44 
ena’ 109 45 de dob. de eens és 48 
Re Fe 69 48 Rhode Island .............. 118 52 
sates 69 53 Pn .ccsecosceees Th 46 
‘eadenws 76 38 Sr 48 
penecawals 76 42 CO EEE ee 41 
tases q7 56 Erm 67 
eaneaine 58 36 SS 7 
Cree 120 49 DEE pissecsncceversesess ae 28 
emake eth 79 45 WED Soc ccc cccctvcces OO 35 

94 53 _ "rr 117 61 

74 54 Wisconsin ...... ; cccce ae 47 
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We find that the only states in which the average 
maximum exceeds 85 pounds are the six New Eng- 
land states and Colorado, New York, Ohio, Pennsyl- 
vania, Utah, Washington and West Virginia. Except 
for Ohio, New York and possibly Pennsylvania, each 
of these may be considered a distinctly mountainous 
state, and the high pressure is probably due to op- 
portunities for location of reservoirs at high points 
above the cities. 

In the flat states, where pressure must be due en- 
tirely to that contributed by pumps, the variation is 
considerable, the minimum being 44 pounds in Louis- 
iana, while Ohio’s 89 pounds average is apparently 
the maximum for the non-mountainous states. 

Maximums for individual cities run considerably 
above the state averages, of course. We find 47 max- 
imums exceeding 125 pounds, the majority of these 
being not over 150, although four are 175 and one 
is reported at 220. 

The state averages of minimum pressures range 
from 28 pounds in Virginia to 67 in Utah and Ver- 
mont, the majority of them lying between 40 and 60. 
These bear no relation to the maximum pressures. 
In fact, some of the lowest pressures are found 
coupled with the highest, as in the case of Virginia 
with an average minimum of 28 pounds and an aver- 
age maximum of 82, and Washington with an 
average minimum of 35 and a maximum of 98. This 
is readily explained by the fact that, as the mountain- 
ous states furnish the highest pressures, they also 
furnish the greatest extremes in topography, and 
thus the greatest differences between the high and 
low pressures in the same city. 

Examining the individual cities, we find 36 with 
pressures less than 25 pounds, four reporting pres- 
sures running as low as 10 pounds. 


FIRE PRESSURES 


Several of the cities do not report whether or not 
they increase the pressure in the mains in case of 
fire, but 251 report such increase in pressure and 231 
report that no increase is made; and from the other 
information given it seems to be justifiable to assume 
that very nearly 50% provide increased fire pressure 
and 50% do not. 

The amount of increase in pressure reported varies 
all the way from 5 pounds to 140 pounds, the ma- 
jority, however, not increasing over 50 pounds. Only 
twelve cities report an increase of more than 100 
pounds and only two more than 125 pounds. 

The effect upon the distribution system and house 
plumbing of these considerable increases in pressure, 
from 30 to 175 pounds in one city, from 40 to 125 
in another and from 45 to 140 ina third, would seem 
to be a matter of great importance when we con- 
sider the serious effects upon fire fighting should the 
sudden increase in pressure cause a general giving- 
way of plumbing fixtures and weak service pipes 
and mains. 

The majority of the cities report the use of fire 
engines for boosting the pressure as furnished by 
the watermains, most of these stating or implying 
that the engines are used only in the higher sections 
of the city where the pressure is low or in the busi- 
ness section where the risk is extra great, several 
stating definitely that this is the case. Many of those 
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that use fire engines also increase the pressure in the 
mains during fires. 

Two hundred of the cities, however, report that 
they do not use fire engines but rely entirely on pres- 
sure in the mains. In the great majority of these 
cities the minimum pressure during fires (either 
under ordinary conditions or after the additional 
fire pressure has been added, where this is done) 
is above 50 pounds. Only 28 cities report a pressure 
lower than this, and of these, 12 have a miminum of 
40 pounds or more, i3 of 30 or more but under 40, 
while one reports a minimum of 26 pounds and one 
25 pounds. It is presumed that these low pressures 
are found only in some high section of the city con- 
taining comparatively few buildings, and these resi- 
dences where the fire risk is not great. 





Increasing Pressure for Fires 


The vice-president of the Gary (Ind.) Heat, Light 
& Water Co. takes pride in the fact that his com- 
pany, in case of fire, doubles the pressure in the 
mains in 15 seconds after the alarm sounds and holds 
it at 100 lbs. or more. But, just the same, he does 
not believe in the practice, considering it a perilous 
one, which may cause a catastrophe at any time in 
Gary, as it has in many cities. His opinion was given 
as follows, in a paper before the Indiana Sanitary 
and Water Supply Association: 


It is common knowledge that any structure is most 
apt to fall or break when subjected to the greatest strain. 
Then remember in many cities and towns the water 
pressure is greatly increased very frequently, thus pro- 
ducing severe and numerous strains throughout the 
entire distribution system because a fire alarm is sound- 
ed. This crude method is appreciated when statistics 
prove a very large percentage of such alarms are false, 
and that a great many fires are extinguished in their 
incipiency by the use of chemicals, or could be put out 
by comparatively small quantities of water available at 
normal pressures, so that in the great majority of in- 
stances when the high pressure is applied for fire pur- 
poses, it actually serves no useful purpose, but really 
weakens the general water system. Then, to cap the 
climax, we are so illogical as to actually stage prac- 
tically all of these breaking and failure tests at such 
times and on such occasions when human life is at stake 
and property threatened with destruction. Serious fail- 
ures and breaks naturally occur under such stressed con- 
ditions, lives are sometimes sacrified, property losses 
are enormous and the story is repeated. Such folly 
seems incomparable. 

It is almost criminal to continue such antiquated, haz- 
ardous practices in any town or city of considerable 
size, that so places its entire water supply in jeopardy 
when invariably much better service is insured in a safe 
and sane modern method by using portable pumpers. 

Insofar as public protection service is concerned, 
whatever pressure is required to extinguish fires, in ex- 
cess of that ordinarily furnished for general use, I believe 
should be supplied by portable pumpers operated by city 
fire departments. I believe the universal use of such 
pumpers is bound to follow sooner or later, and consider 
water departments in those cities and towns where the 
normal pressure is say, not to exceed 60 pounds, and 
the pressure is naturally increased during fires, would 
make a wise investment when in the purchase of all 
public fire hydrants hereinafter to be installed, that they 
be equipped with steamer connections, in addition to the 
usual two-way openings, etc., also the distribution mains 
and hydrant connections should be designed to conform 
thereto, all in accordance with the specifications of the 
National Board of Fire Underwriters. This would great- 
ly facilitate matters so that when the change over was 
put into effect, much progress toward that end would 
already be made. 
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Water Works Statistics 








Tabulated From Questionnaires Filled out by Nearly Seven Hundred Water 

Works Officials—Mains Laid Last Year; Pressures in Mains, Both Regular 

and for Fire Service; and Pumping Plants, With Recent Changes Made in 
Type of Plant 





The questionnaire sent out by Pusitic Works 
this year, following our long-established practice, 
has been answered by nearly seven hundred 
superintendents and other officials of water works 
plants, and the replies have been tabulated in 
the tables which will be found on the following 
pages. Certain features of the information given 
concerning pumping plants and pressures in mains 
are discussed elsewhere in this issue. 

The questions to which these items of informa- 
tion were given in reply were as follows: 

Street Mains: “What length did you lay in 
1923 of cast-iron mains under 6” diameter?” “of 
6’’, 8”, 10’ and 12” diameter?” “larger than 
12” diameter?” “What length did you lay in 
1923 of steel pipe 12” diameter or smaller?” 
“What length of larger than 12” diameter?” 
“What other kinds of water pipe did you lay, and 
how much of each?” 

Pumping: “What kind of pumping plant have 
you in regular service (steam, electric, gasoline, 
oil, etc.)?” “What kind in reserve?” “What 
change have you made (as from steam to elec- 
tric or to gasoline) during the past five years?” 

Pressure: “Is pressure in the mains relied on 
for fire service, or are fire engines used?” “Un- 


der ordinary conditions, what is the maximum 
pressure in the mains?” “What is the minimum 
pressure?” “How much is the pressure in the 
mains increased by the pumps during fires?” 


Some of those replying to the first set of ques- 
tions gave lengths of services laid as well as of 
street mains, and it is possible that some of the 
lengths of pipe 2 inches and less in diameter 
entered in the table were services, although we 
endeavored to eliminate all such where it was evi- 
dent that they were not street mains. A number 
explained that these small mains were intended 
to be temporary only, and probably this was the 
case in the majority of instances. 

Under the head of pressure in mains, it seems 
probable that some gave the pressure at the 
pumping station and not that at the lowest and 
highest points of the distribution system, as was 
intended. Some in reply to the last question ap- 
parently overlooked the words “in the mains,” 
and gave the pressure in the hose created by the 
fire pumpers. Where this was stated or evident, 
the figure was of course not entered in the table, 
but there may be some of the maximum pressure 
figures entered in the table that refer to such 
pressure. 





STREET MAINS LAID IN 1923 





Steel Pipe———\, 


————Cast Iron Mains —“_ 
City . s. = Larger 12” or Larger 
Under 6” & 12” than 12” smaller than 12” Other kinds Size Length, Ft. 
Alabama: { 2-in 3,000 
pO eee 1,000 None None None a 1-in 2,000 
Gededen .....-> 0 1,000 6-in 250 None None ——— #34#©«©4«©5F8§ taecee6=60lClt( eet 
Mobile ..cccccess None — °  eeeoes a ec“: i wekee .- |. ese 27,000 
Opelika .cccccces 1,800 —_—  4tttcs @tethh «pp00¢  ainee §o*ecbkee saath 
Talladega .....-- None 3 mi. 4 mi. None None NOM@ <csvese  coveoce 
, 3,000 4-in. 5,000 6-in. None None None ss i égvisaces 4. s»sasau 
Arizona: 
pe eee 8,000 None None None 6 oe 0U0lC RE CUC(‘ir 
Glendale .......-- None None None 1,200 ——— &8&#« ‘setses go sese¢6 qo *s#eeiea 
PROMISE «cccccccs 144 4,139 6-in. None None ——- + i<«ssos . .. «e008 w<s.s 
1,396 8-in. 
1,342 10-in 
Arkansas: 
Harrison .....0e-% None None a - $ itsecc jo weee  . wvittiteee 3 sc0ee8  s9000e 
Russellville ...... Ee ee ———-  <«sseee ssewes 
TORAPERBRAR ...+2 0 None 62,614 None None None —— .tcrsee sade 
Van Buren ...... 2 mi. 4% mi. None 1 mi. None ———_ £é enees jj. s6sees 
California: 
ATRRSROTA 2.2000 54,974 4-in. 25,497 —— iw wor io.——0cten eo 'enee «#000  “kebeew 
ABGROUM 2.0000 6,000 4-in. 4,000 6” 
Pe) sstage  <seedee- 4 seswaw St’d. screw 2-in. 34,000 
Carmel, Monte- 
rey, Pacific 22,814 _——— tmaonuuw ovwaehed 00006. .les¥etéeo .  shaawe. ~ “Genser 
Grove & Peb- 
ble Beach.... 
DC tssasexss =< Meee « bebe eee —— 8 | =—l. toate  coecee oe «recs ‘¢9¢a@0 
Fullerton ......- 30,000 4-in. 1,800 6-in None None None a (ll eet 060CCtC 
Inglewood ....... 3, 8 8—Stsé«t gD 38,915 2 ee ee a 
Pee ——  iseesee  . s0d00 S008 S-tR. t cc eee Riveted steel 4-in. 2,000 
Marysville ....... ne sictes jg <5 jj. 85.  ##§cn662d4 .,. seenes .. «66060 «seems 
1 2,000 4-in. 
pO Perr None 384 None None None Galv. iron 2-in. 2,229 
Monterey Park... 60,000 ——- ji @660e08 «kets stl . do. seetens 2-in. Ap. 5,000 
National] City..... 4,578 a 060 ss | | OO 4,535 Rein. conc. =. .aees 2.484 
Mathe’n tube 5,126 
Screw casing 6,928 
Std. screw 30,443 
ee een )8=)3©)Shlt cere i<tnreun [eas 8 8€=3sasese. «asses . qj. sse»ss.  seseen 
oe eee 10,690 180 None 3,719 2-in. None ——— 8&=©=©6lrcerecrn 8 = ee ee 
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City Under 6” 
California (Continued) 
ROGIANGS ..ccsces None 
Riverside ........ ie 
ROS: 6 65.6-0.0-0: 400 2,663 
Santa Barbara... 8,653 
South Pasadena.. 3,300 4-in. 
Upland ..ccceveses None 
WIRES occ ane None 
Woodland ....... None 
Colorado: 
Colorado Springs. 2,100 4-in. 
SO err ees None 
Connecticut: 
Bee ee None 


Bridgeport ..cccse 


East Hartford ... 


Putnam 
Southington 
Torrington 
Westport 


eee ee eens 
eeeee 


Willimantic 
Florida: 
Fernandina ...... 

Prent CHY .ccecs 


Georgia: 
Bainbridge .... 
Cedartown ......- 
Decatur 
Eatonton 
Elberton ... _ 
GEIR <.<cecvees 
La Grange 
Thornton 
Thomasville 
Waynesboro 


Idaho: 
Boise 
| évee 
Coeur d’Alene.... 


eee eeee 


Lewiston 
Montpelier 
Weiser ...ccccees 


Illinois: 
Bloomington ..... 
Cicero 
Elmhurst 
Freeport ...ceee- 
Galesburg 
Geneva ..coocees 
Hinsdale 
Hoopeston .....«-.. 
Lake Forest 


eeeeeeeeeee 


eceeeee 
eeeeeee 
eoeeeeee 


Lincoln 
Mattoon 
Morrison ....cee. 
Nokomis 
Oak Park 
Peru 
Princeton 
Quincy 
Rockford 
Rock Island 
BIVIB .cccccccece 
Springfield ..... 
aukegan ....-- 
Indiana: 
Columbia City.... 
Connersville 
Crawfordsville 


eoeeeeeeee 


eee eereee 
eee eeeeeeees 
eeeeeere 
eee eeeeeee 


Evansville ......- 
Fort Wayne......- 
Gary ‘ 
Huntington 
Lafayette 
La Porte 
Linton 
Mishawaka 


ee 
eeeeee 
eerevecee 
coeeeere 
eoeeeeee 


Nappanee 
New Albany 


seeeeee 


Newcastle 


Richmond ...... 

Rushville ....... 
Seymour ....«,-- 
Shelbyville ...... 
South Bend ...... 
West Lafayette . 


830 4-in. 


5,000 4-in. 


None 
5,600 


15,000 
1,000 2-in. 
None 
None 
None 

600 


None 
800 
1,300 4-in. 
None 
None 
600 
None 
1,173 
None 
500 4-in. 
None 


1,910 4-in. 
240 4-in. 
None 


None 


7 mi. 


None 





Cast lron 
sr git dQ 


1,650 6-in. 


& 12” 


None 


2,009 
30,134 


867 
(1,661 6” 
4 19,484 8” 
(1,247 10” 

500 6” 


4 300 8” 


) 3,633 6” 
1,550 8” 
2,500 6-in. 


1,200 6-in. 
7,000 


2,000 


371 6-in. 

300 12-in. 

1,000 8-in. 
2 mi. 


16,504 


‘None 
10,000 6-in. 
19,233 


None 
1,525 6-in. 
1,879 6-in. 
132 
800 6-in. 


16,000 6-in., 
8-in. & 10-in. 


eeeeee 


Mains— 


PUBLIC WORKS 
STREET MAINS LAID IN 1923 - 





Larger 12” or 
than 12” smaller 
None None 
3,166 None 

ames 2,800 4-in. 
None None 
None None 
None None 
None None 
panes 1,100 2-in. 
1,088 None 
None None 
None None 
None None 
None None 
aie of None 
None None 
None None 
None None 
None None 
feeente *ereee 
None None 
iNune 9,197 
None 2,07 
None 6,000 5-in 
None None 
None None 
None None 
None None 
None None 
ae None 
oe & 8 xiocc 
300 16-in. None 
None None 
None None 
None None 
Y% mi. None 
‘None None 
None None 
2,000 None 
‘None ‘None 
925 16-in None 
None None 
neon 682 2-in 
None None 
None 500 2-in 
oree~os None 
locale 18.000 - 
None None 
eer None 
19,891 None 
‘None beim 
None None 
None None 
‘None’ ‘None 
a — Niger hag 
——— 8 =—ié#nShsewe 
5,466 None 


eoeeee = £ 20 0 OP hoe 


-——Steel Pipe———_, 


Larger 


than 12” Other kinds 
{3,000 20” isweues 
, 6,000 24” 
| 


7,000 28” 
{ Black dipped 
| Matheson 
ewes 4 Matheson 
' 


Matheson 
| Riveted steel 
None Galv. 
Bone 8 8=—=—=§=— ot tenes 
1,600 16-in. Casing 
_——— # ©« i «|. neeees 
None Std. screw 
None Galv. 
None None 
Nome — ecceccs 
None None 
sigan aeal Galv. steel 
None None 
NORO & 8  ceover 
a 
Nem 8 = & 8 8 9% 
‘None Galv.. 
None ee 
None Galv 
——- 6 060—“i*#SC SG 
a 0Cté«Ckewiw cs 
cooee None 
None "None 
None Galv. 
a ene Redwood 
ooo nea Wood 
iia None 
None emareue 
None . 
rer None 
‘None ‘None 
None None 
None None 
None None 
"None ane 
None Wrought iron 
None None 
None sauna 
None Y 
‘None hee 
None None 
None None 
None ‘None 
None None 
None None 
None ‘None 
None None 


None None 
—— #&8§= €6eenee 
—— £§; ; ; pt6ee2 
None None 
seas Gal. steel 
None None 
ooece Gal 
—— 8=— kes 
None Gal. iron 
None ‘None 
—— 2s ae 
RPC e Galv 
None None 


see eee 


L% «&° 2-in. 





eeeeee 
eeeeee 
coeees 


ereeee 


[i 


2-in. 
2, 1%, 1%” 


%” to 2” 
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see eee 
eeerer 
seers 


"ee eee 


* ee eee 


ese eee 


22,476 
1,000 


eee eee 
eee eee 


eeeeee 


see eee 


see eee 
eee eee 
*eeeee 


“ee eee 


1,800 


3,000 























May, 1924 


City 


Iowa: 
Ames 
Belle Plaine 


Burlington 


Cedar Rapids .... 
Charles City 


Council Bluffs 


Des Moines 
Dubuque 


Fort Dodge 
Fort Madison .. 
Indianola 

Iowa Falls 


Marshalltown 
Mason City 
Mt. Pleasant 
Muscatine 
Newton 
Sioux 

Vinton 


eeeeee 
eeeeeer 


Kansas: 
Augusta 


Council Grove ... 
Dodge City 
Fredonia 
Galena 
Garden City 
Hiawatha 
Humboldt 


Hutchinson ...... 


Independence ... 
Osawatomie 
Ottawa 

Pittsburg 
Pratt 
Salina 


oeeeee 
eeeeeeee 
ee 

eeeee 


oeeee 
ee ee ee 

eeeeeee 
eeeeeereeee 


er eeeeereee 


Kentucky: 
Bellevue 
DAFOE cccccese 
Fort Thomas .. 


Covington 
Glasgow 
Hopkinsville 


Jenkins 


Lexington 
Louisville ....... 


Mayfleld ....cess 
Pineville ....0+- 
Richmond ......- 
Louisiana: 
Alexandria 
Covington 
Crowley 
Leesville 


Mansfield 


«ee eeee 


ee 
Maine 


Rockland ..... 
COMIGOR .iccces 
Thomaston 
Rockport 
Caribou 
Gardiner 
Houlton 


a errr 
Livermore Falls.. 
Rumford 
Skowegan .... 
Van Buren .. 


Maryland: 





a 


Under 6” 


271 
% mi. 4-6” 


None 


None 
1,086 4-in. 
415 4-in. 
None 


eeeeee 


4,000 


f§ 2,200 21%” 
l at’ eee 


ereeee 


3,600 
9,228 4-in. 
1,200 4-in. 

342 


6,000 4-in. 


8,500 
1,500 4-in. 


None 


None 

2,200 
176 
800 


None 


None 
None 
4038 

None 


Washington—Sub- 851-1% in. 


urban San. Dist. 2992-2 in. 
Massachusetts: 
ANGOVEP ...cceces None 


Athol 


ee 


PUBLIC WORKS 





ast Iron Mains —_ 

. o 21" Larger 12” or 
& 12” than 12” smaller 
a None 
None 5,738 aie 

{ 5,232 6-in. None 

gt): 2. See None 

(1,63210-in. ...., : 

27,833 None 
Pree None None 

{12,698 6” 

G3 2. ee 6,028 

L5,$21 10” 

57.725 None None 

{ 28,458 6” £,979 10 in. 

(7,567 8-in. 6,820 12-in. 

Lae er 8=—ssCdéeee seeeme 

500 12-in None None 
"400° ‘None raeortats 

; +e ge None None 

- CS ee None 
None | as = =——s pnw ° 

fie? Gi2-3,000 16 in. 1,000 2-in. 
elie 2.684" atthe 
None None None 
None None None 
——— eam = aie 
None None None 
None None 3,800 2-in. 
None None None 
None None None 

sane” —” None None 

i 550 8” None None 

% mi. None None 
None None None 
1,300 paares None 

2,274 6-in. cc weaene 

12,4038 None ‘None 
8,900 None Sev. mi 
(oteink None None 
None None None 
960 None None 
14,000 98 aan? ‘s9" None 
79,604 f 217 2%” ‘None 
sd0 Grin Nowe 
ar None oaee 
14 772 None None 
18,500 6-8 in None None 
None None ‘1 mi. 
| seve S-m. None None 

18,500 6-in 

; 767 8-in. None ovee 
ee ee oe, ee ee 
None None None 

es 8 waste © «weeee e 
Po.) Lwvaewte, § est 

Sf 2” a er 
——— + ée<¢as6¢ -  senwe ° 

S407 GER = sc ececs _ 

600 6-in, None None 

ae =)=—h—i‘( ws 2 2860Clt(tl 

3000-6 in. None None 

{ 1100-6 in. pele nsshente 
100-8 in. 

37,682-6 in. None 

16,389-8 in. 3705-16 in 

117-10 in. 3777-20 in. 

13,695-12 in. 

2 mi.-6 in. None None 


eee eee 





STREET MAINS LAID IN 1923 


Steel Pipe——+ 


Larger 
than 12” 


None 


None 


None 
None 


None 


None 
None 


eerrer 


None 


None 


eeeeee 


None 


Other kinds 


None 


None 
None 


None 


None 


eeesee 


seneee 


Galv. W. I. 
None 


oseeee 


Size 





Length, Ft. 


seeee 


*eeeee 


seeeee 


1,500 
1,500-2,000 
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Under 6” 


City 
Massachusetts (Continued) 
BOON ..ccccsve 
BIIOTICR «occ oe 
BTOGKtON .cc.ccces 


BPOGGRIMS os ccc ces 


CamPriGGe «<0 
Chicopee ..... 


COMGOTE 2 vcccccces 
Danvers ....«- ‘ 
Easthampton ..... 
Falmouth ......«. 





Fall River ....<- 


Fitchbure .....e- 
Greenfield .. 
Hadley .... 
Haverhill .. 
Holbrook ...ccece 
Hyannis ...ceecs ee 


eeeeee 


Lawrence ...... { 


DONS .6.5< <0:00:0% 
WEOIPOGS oc cccccese 
TS PPO O TCC 
New Bedford 

Newburyport ..... 


North Adams .... 
North Andover ... 
Orange 
POGMOGY « ccccaces 
ee 
Revere 
Shrewsbury 
Somerville 

BUGROOT vcccceons 
Springfield 

Swampscott 
Waltham 
WHOM ccccscee 


eeeere 


eeeeee 


eee eeewee 


Weymouth 


Michigan 
Albion 
Alma 
Cheboygan 
COIBWEEEE 2c cccce 
Crystal Falls .... 
DOWEBIRS 00008 ° 


ee ee 
eeeeeen eee 


eeeeee 


Escanaba 
Hastings ... 
FEOUBMCON oscccee 


Jackson 


LaIGINgtoN ...cce- 


Manistique 
Marquette ....... 
Marshall 
Menominee 
Mt. Clemens ..... 
Mt. Pleasant ..... 
Muskegon H’ghts. 
a 
Petoskey .....e.. 
Rochester ....... 
St. Clair 
Traverse City 


Minnesota 
Alexandria ...... 
Cloquet 
CROORStON 2.2.00. 
Duluth 
Hutchinson ...... 
EMO COEF ccccess 


eeeeee 


Minneapolis 


Montevideo 
Moorhead 

Northfield ....... 
Staples .......+.. 


Stillwater 
W. Minneapolis... 


Mississippi 
rer 
Canton 





12,800 
None 
3000-2 in. 
2490 


None 
816 
None 
1685 
155-4 in. 
329-2 in. 


None 


eeeeee 


None 


eeeeee 


400-2 in. 
300-4 in. 
%-mi.-4 in. 
2 mi. 
1230-4 in. 
1000-4 in. 
747 
None 
None 


None 
1135-4 in. 


ee eeee 


ecccee 


640-4 in. 
380-4 in. 
2021-4 in. 
f 12,000-4 in 
2 1,000-2 in 
None 


ee eeee 


3500 
800-4 in. 





STREET MAINS LAID IN 1923 


—Cast Iron Mains——————_,, -————Steel Pipe———_, 


, &. 2 Larger 12” or Larger 
, a than 12” smaller than 12” 
2} Sere ins.  seawem 

5606-8 in. 

1268-10 in. 

2500-6 in. None 3000-2 in. None 
7593 None —— 8 8 ~nenne 
3217 None None None 

ne iateeces = “e¢00% jo sheen 

1843-8 in. 

2-10 in. 
160-12 in. 

! 3 mi. 6 :n. 

a ee Ola. 60 lS UCi(i‘“‘ I 
None None None None 
5552 None None None 

ee — gees: = (lll I 0UC(‘«é«“C«C 
None None None None 

252-12 in. None None None 

1180-10 in. 

11403-8 in. 

3036 1020 Meme 8 8 =. eevee 
pao ° 1019 None 6s@we 
a ee 
- Jr ; None None 
ee a Sr 
None None None 

5396-8 in. 

2333-6 in. 

400 None None None 
i a 

2100-6 in. None None None 
20,758 None None None 

ee 0 kcekee  ‘S80000 .§§ Seinies 
1840 None None None 
2874 None None None 

1000-6 in None None None 
14,872 None None None 

_ - - Sere None None 
er eee —tee  eenren 
2257 None None None 

950-6 in.  ceccoc None None 
25,850 None None None 
4448 698-14 in None iNone 
5625 None None None 

ee = See a eT eS 

1 6154-6 in. 

2938 None None None 
None None None None 
oe: )=3— (iC UC ( (DC RO 0606€«~* Wet 
None None None None 

a = =—=lilkkeeses jjseesves .§ “enews 

2300-6 in. None None None 

1600-6 in. es #8§8©eeee 06—ClClC OS 

Sree-6 Rl ww 0 None None 

500-10 in. None 200 None 

33,637-6 in 108-20 in. None None 
3,671-8 in 
24-10 in 

2,640-12 in 

§10,000-6in  ...... Dai, °§ “gwen 

1 300-8 in. 

915-6 in. ae 83838 “~-66065 £8 “egerense 
None None None None 

1650-6 in. None weaas i (ene wud 

T9,000-6 iM, lke cee ase «sees 
cee: ~~ iaaeteres None None 

3314-6 in. None None None 
—— #§&§ Sites «wens jj. ‘«nen0« 
912 None None None 

eg A oe S06 8 ~=—s_s cwsecns 

2000-6 in. NOMG 8 <seveve 80006 

DOE =— ees «= (tS (aebee 

2011-6.in. ...... ia paceaeu 

ag a, een None i ecceeocs 

31,714 None None None 

2000 None None None 

13 mi.-6 in. None None None 
[ seeee-8 Im. 19.557-16 In. 

] Po ge A pe a R 

Ps! taa.; aw  sew~ 

{ tases <a None None None 

2000-6 in. None None None 

5681-6 in. None None None 

en, Sse0 . iene j.§é Faces 


2004-6 in. 
2200-6 in. 


PUBLIC WORKS 


eeeeee 


see eee 


eseeee 


eeeeee 


see eee 


eeeeee 


eeeeee 


eeeeee 


eeeeee 


Other kinds 


re 


eeeees 


eeeeee 


ereeree 


eee eee 


eeeees 


ee eeee 


eeeeee 


eeeeee 


ereeee 


eeeeee 


eee eee 


eeeeee 


eeeeee 


oeteee 


eeeeee 
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ete eee 


eeeeee 


eeeeee 


eeeeee 


eeeeee 


eereee 


eoeeee 


eeeeee 


eeeres 


eeeeee 


eeeeee 


eeeeee 


eeeeee 

















410g 
40 
pesn seulgue sy 
einsseid ule 
vinsseid ule 
eulszue sig 
pesn eulsue si 
pesn eulzue sy 


UWwHD 
uoVIOGIA 
uoz}U0Jeq 
uBUulyseq 
inje0eq 
x19pl0D 
UMOJIBPED 
i BpEA10ay 
: a “AND yuRig 
Bul puBvuseg 
sBpLoLy7A 


W0dj}89 M4 
uoVSZULIIOL 
uoj,Zuly nog 
weujng 
*plojyieH iseq 
“"* JLOCSSpLig 
eyluosuy 
*}no},I90UUeD 
SUI[I97§ 
‘s3dg opei0lop 
sOpBs0log 
puevlpoom 
on BILTESTA 
‘Buepeseg ‘§ 
“Bleqieg Bjues 
SBVUI[eS 
SepIss9ATYy 
spuelpey 
lV OTe 
“**** psBuxoO 
“AYO [Buo}jeNn 
*y1eq AVIO,UOW 
ei9pey 
PpooMoe[ su] 
“"*"yoBeq 91q 


000 


9 


AAAAaAS : 


seujsZue 
OIL OL ie 


Aa 


0€ 0} 0Z einsseid ule 
8e 

AVABIDH cis "nog 

AVABIN einsseid ule 

St 9} OT 4}0g 

AVABIDH Soulsue ol 
euoN Seulsue e.g 

APABIH 4g 


6g Pa StS Ss Ay Aa Ss! 


Other kinds 


_euON Seulsue el, 
AYABIH e410 


a= 


&Z Sseujsue elng 

09 O37 OL sousuee 
8 el 

AVABID seulsue ey | 
aio 
qi0g 

eiInsseid ule 
qV0g 
qiog 

einsseid ule 

einsseid ule 

Seulsue O11 

SeUuIZUSe O11 

einsseid ule 


on 
ia 


Larger 
than 12” 


Pipe——~, 


Saat een, 


Steel 
12” or 
smaller 
ttt} 


v 


7 


AIBSSIO9IU JI OOT OL qiog 
euOoN Ppesn soupsue oi 


(To be Continued) 


=e 
cat 


viqueyly 
SBlUsOJI UO 


“"“"BUsTeH 9M 


‘"*'ueIng uBa 
‘ Beueysexos 

fete eee Ad1B8g 
"** @TTTATIessny 


”n 
in 
o 
e) 
= 
3) 
< 
ea 
~ 
a. 


sinsseid ule 
sie9duind 
eABY -einsseid uypeyy 
qi0g 

sinsseid ule 
SeUuIZUO O11T 
(juBvipAy je 

‘GI $9) Ounsseid ure 
einsseid ule 
einsseid ujepy 





Larger 
than 12” 


10” 


i2” 


STREET MAINS LAID IN 1923 


None 
None 
9000 
2000 
None 
640-6 in. 
2000 
3200 
None 
None 
14,600-6 in. 
600 


None 
1 4000-6 in. 


waa. 


500-12 in. 


2,300-8 in. 
1,600-10 in. 


4000-8 in. 


4100-6 in. 
142-6 in. 
5844-6 in, 
916-10 in. 
250-6 in. 


4 


Aaa Ms A 


_”F ai 
-. 2a 


uojUueg 
‘susUuEyIy 


}}00se1g 


einsseid ule 
P peo J9Aou 
—So2UISU9 oy OAR seeds 
soulsuo a = ere Hes “teak 
tBuoZzyAy 
** £023, 
VSaIpelleL 
J BaHedo 
*-. oe ®TIGOW 
einsseid ule “seeuse 
: ‘Buruquly 
spunod ‘olj,q spunog spunog £pe9sQ seursu 
te Bay —— mao 10 water ul eanesens ovals Io A110 
o -IxB 1 
S See ~TUHN Ixey _ ,WOdz JOIIIG 9d Auag oo 


= 


c——————-Cast Iron Mains 
1500-4 in. 
2693 
900-4 in. 
2 mi. 
None 
None 
None 


1245-4 in. 

1379-4 in. 

2000-4 in. 
None 
None 


pesn soulsuq 


‘Place. 


New Hampshire 


Claremont 


eeeeeeeee 
. 
cores 





he. 4 
suleWw ut 
eInsseig AIBUIPIO 


SNIVW YALVM NI ANNSSaNG 


Mississippi (Continued) 


City 
Charleston 
Missouri 
Higginsville 
Marceline 
Marshall 
Montana 
Billings 
Nebraska 
Auburn 
Aurora 
Grand Island ; 
Kearney ...... 
Sidney ... 
University 
Somersworth 


Webster Groves. 
Holdrege 


May, 1924 
Poplar Bluff. 


Clarksdale .. 
Jackson 
Laurel oe 
New Albany 
Vicksburg .. 
Richmond 
Trenton 
Bozeman 
Glendive 
Great Falls . 
Missoula 
Whitefish 
Chadron 
Fremont 
Lebanon 
Newport 
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4uyodg 

einssoid ule 

eulsue 117 


einsseid uleyy 
sinsseid uley 
einsseid ule 
einsseid ule 
SaUuISUs 811 
ainsseid ule, 
yiog 
SeuISUe 9114 
qo 
aInsseid UuIvIN 
qo 
einssoid uleyy 


pesn soulsue 3114 
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Danvers Waterworks Notes 


The Danvers, Mass., waterworks still contains 
a considerable amount of cement-lined pipe, there 
being about 2% miles of 12 inch, 1.8 miles of 8 
inch, 1.8 miles of 6 inch, nearly 12 miles of 4 inch, 
and nearly 9 miles of sizes smaller than 4 inch. 
Superintendent Roger W. Estey reports that the 
12 inch cement-lined main feeder is giving re- 
markable service when it is considered that it 
has been in service since 1876. However, it is 
the policy of the city to replace the cement-lined 
pipe with cast-iron, two lines of cement-lined 
being so replaced last year. 

It is realized that it would be desirable to have 
a greater number of gates in the distribution 
system in order to reduce the length of main 
that must be shut off in case of a break, and a 
number of gates were introduced for this purpose 
in old mains last year. Three gates in the system 
were found to be not working and were replaced. 
Three hydrant branches were furnished with 
gates during the year, and now the branches of 
all hydrants fed from the larger mains are pro- 
vided with gates. 

A telemeter float pipe was set in the gatehouse 
at the reservoir and a 2-wire insulated line was 
carried from the reservoir to the pumping station, 
being supported by the poles along the B. & M. 
R. R. This contrivance records at the pumping 
station the elevation of the water in the reservoir 
in tenths of a foot. 


METERS IN DANVERS 


The water commissioners of the town, in their 
report for 1923, state that “after reviewing the 
data collected during the past year from meters 
installed on services in a section of the town 
which was zoned off for the test purposes, they 
come to the conclusion that whatever fixture 
rates are now operative or may be operative in 
the future, no matter how carefully assessed, will 
not operate to curtail consumption or place the 
burden of costs of additional supplies on a basis 
of just assessment. This practice was perhaps 
more sound in theory ten years ago when water 
was more plentiful than it is today; but with 
additional supplies of water involving expendi- 
tures of hundreds of thousands of dollars and 
with distributing systems calling for heavy ex- 
penditures, it becomes vitally necessary to rigidly 
control consumption on a more sound and equl- 
table basis of assessment; therefore, we are about 
to start working out details of a metering pro- 
gram to the final accomplishment of a 100% 
metered system.” 

During the year a test was made of all the 
large meters by the Pitometer Company, and all 
were cleaned and necessary repairs made. Roger 
W. Estey, superintendent of the Danvers Water- 
works, reports that the Pitometer Company made 
two tests of the distribution system, in co-opera- 
tion with the New England Insurance Exchange, 
and found the system to be in better condition 
than when a test was made in 1921. The Insur- 
ance Exchange made twenty different flow tests 
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at different sections of the town, and a house-to- 
house inspection for leakage was made. 





Slag Cement in Alabama 


The State Highway Commission of Alabama 
has amended the specifications for constructing 
a project in Chilton county by adding the clause, 
‘That in our specifications for roadbuilding, there 
be included slag cement as well as Portland 
cement in the construction of concrete bases for 
black top and brick pavements, subject to the ap- 
proval of the Bureau of Public Roads.” 

Later R. E. Toms, acting district engineer of 
the Bureau, wrote state highway engineer, W. S. 
Keller: “In the event that it is your purpose 
to use Puzzolin cement in Project No. 100, in 
view of the more or less uncertain action of this 
cement under varying weather conditions, I 
would recommend that the following be consid- 
ered as a revision of the specifications for this 
cement as outlined in your standard specifica- 
tions, and that this revision be incorporated as a 
special provision for the project. 

“Clause 141, Protection of Concrete. Immediately 
after finishing, the concrete shall be covered either by 
canvas suspended on frames or burlap placed on sur- 
faces of concrete when same is sufficiently hardened to 
admit placing without marring the surface. (Time of 
hardening for placing burlap will generally be from two 
to five hours, depending on weather conditions and mois- 
ture content of surface.) 

“This covering shall be thoroughly wet and main- 
tained in place for twenty-four hours and then imme- 
diately replaced with a covering of straw of ample thick- 
ness, sand 2 inches thick, or other satisfactory material. 
This covering shall be kept wet for a period of eight 
days, and maintained in place for fourteen days under 
the most favorable conditions. It shall then be removed 
but no traffic admitted on the surface until twenty-one 
days after finishing has elapsed. At the end of twenty- 
one days, if in the opinion of the engineer the surface 
is in acceptable condition, the surfacing may be placed 
if the concrete has been mixed with Portland cement. 
If Puzzolan cement is used in the manufacture of the 
concrete, the same curing period and method as out- 
lined above shall apply, but no surface shall be placed 
until after the expiration of forty days in summer 
weather. 

“In the event that the work of construction in the 
Fall or Winter season and at any time when the average 
temperature shall be at 50 degrees or below, a period 
of sixty days shall be allowed before wearing surface 
is placed. If it should become necessary on account of 
the weather conditions or the condition of the concrete, 
these periods of forty and sixty days may be extended 
if deemed desirable by the engineer.” ; 

Mr. Toms also recommended that a similar 
clause be used on all future projects and re- 
quested that a complete test be made of such con- 
crete bases as have already been made with this 
cement in Alabama, in order that the Bureau of 
Public Roads might be informed of the action 
of this cement and its relative value in highwav. 





Water Company Purchases Fire Engine 


The water company that serves Shelby, Ohio, last 
year presented the Fire Department of that city with 
a combination pumping engine. Presumably this 
was done both for the general good of the city and 
also because it relieved the company of the necessity 
for raising pressure in its mains at time of fire. 
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Recent Legal Decisions 


MINIMUM CHARGE IN WATER RATE SCHEDULE 


The Pennsylvania Public Service Commission, 
in Belle Vernon v. Belle Vernon Water Co., No. 
4827, holds that a minimum charge of $4.75 per 
quarter to domestic consumers, giving the patron 
who pays the minimum the right to use 6,000 
gallons per quarter, should be reduced, for the 
reason that the company serves a large number 
of small consumers with the result that about 
two-thirds of its patrons pay the minimum, 
which is in effect a flat rate, and therefore do 
not benefit under the graduated rates. 


POWER TO CONTRACT FOR UTILITY RATES AND 
TO REGULATE SAME HELD INCOMPATIBLE 


The Texas statute, article 1018 of the Revised 
Statutes of 1911, authorizes cities and towns in 
that state of over 2,000 inhabitants to regulate 
rates to be charged by light companies, no rate 
to be prescribed which shall yield less than 10 
per cent. on the actual cost of the company’s 
physical property. The Texas Commission of 
Appeals, in City of Uvalde v Uvalde Electric & 
Ice Co., 250 S. W. 140, holds that a 10-year con- 
tract between the city and the light company was 
void, as being neither expressly or impliedly au- 
thorized. 

The court said: “The grant of power by the 
Legislature to the city to regulate those rates 
was an exclusion of the power to make a con- 
tract for light rates that would suppress or sus- 
pend the expressly granted power to regulate. 
The power to regulate rates and the power to 
stipulate by contract for a term of 10 years for 
rates cannot coexist. If the city has the power 
thus to contract, then it has not the power so to 
regulate during the term of the contract. 

“The rule has been established by the courts 
that the Legislature may by express words au- 
thorize municipal corporations to enter into con- 
tracts prescribing the rates that may be charged 
by public utility corporations for a defined time, 
and that such contracts do have the effect of sus- 
pending, during the life of the contract, the gov- 
ernmental power of regulating such rates. But 
for a contract to have that effect the authority 
to make it must be clear and unmistakable. All 
doubts must be resolved against the municipal- 
ity’s authority to make such a contract and in 
favor of the continuance of its governmental 
power.” 

The suit was one for injunction by the city and 
others to restrain the utility from increasing 
electric light rates. Judgment sustaining a gen- 
eral demurrer to the petition (235 S. W. 625) was 
affirmed. 


LEASING PART OF BOULEVARD HIGHWAY FOR 
OILING STATION NOT A PUBLIC PURPOSE 


The Washington Supreme Court holds, Reed 
v. City of Seattle, 213 Pac. 923, that a boulevard- 
ed street is none the less a public highway, 
though it is so widened as to be beautified by the 


construction of parking strips on its margin on 
which may be planted trees and shrubbery, and 
the city would not be authorized to let the park- 
ing strips for private uses, such as the construc- 
tion of a gasoline filling station for automobiles, 
although such an oiling station may be a conven- 
ience to the public traveling in automobiles. 


ALL RECOVERY OF ASSESSMENT FOR SIDEWALK 
CONSTRUCTION NOT DENIED ALTHOUGH COST 
EXCEEDS STATUTORY LIMIT 


The Kentucky Court of Appeals holds, Town 
of Kevil v. Nuckols, 250 S. W. 8&4, that the fact 
that the construction of a sidewalk exceeded 50 
per cent. of the value of the ground after the im- 
provements were made, excluding value of the 
buildings and other improvements on the prop- 
erty improved, which is the limit fixed for assess- 
ment by section 3706 of Kentucky Statutes, did 
not warrant the denial of any recovery by the 
town for the improvement, but the town is en- 
titled to a lien against the several lots benefited 
for the respective costs of the improvements 
made thereon to the extent of the statutory limit. 


PUBLIC ENTITLED TO FULL WIDTH OF ESTAB- 
LISHED ROAD THOUGH OBSTRUCTIONS HAVE BEEN 
PERMITTED 


The Kansas Supreme Court holds, State v. 
Paul, 213 Pac. 165, that a road regularly laid out 
and traveled by the public does not have to be 
used for its entire width in order to preserve its 
public character. Very few roads, except in highly 
congested communities, are so used. In sparsely 
settled rural districts, the beaten path is usually 
oft he width of the wagon tracks or those of 
other vehicles which travel thereon. Not infre- 
quently prairie grass is mowed and garnered on 
the roadside ; sometimes crops are grown thereon. 
None the less, the full width of the established 
road is for public travel and public use when- 
ever the expanding needs of the public so re- 
quire. The fact that adjacent property owners 
had been permitted to maintain hedges, fences, 
shade trees and other obstructions to the centre 
of the established road, and that public travel 
had always been on the other side of the road 
did not lessen the public’s right to the use of the 
full width of the road in the present case. 


INSUFFICIENT DESCRIPTION OF LOCATION OF 
SEWER INLETS IN ORDINANCE 


The Illinois Supreme Court holds, City of 
Bloomington v. Davis, 309 III. 20, 140 N. E. 4, that 
ordinances for improvements must specify the 
nature, character and locality of the improve- 
ment. An ordinance providing for five cast-iron 
sewer inlets, sufficiently describing the inlets, 
but making no reference to the sewer with which 
they were to be connected except that they 
“shall be connected with the public sewer,” and 
the plat showing nothing definite as inlets or 
manholes, was held to be invalid. The court 
cannot take judicial notice of the location of a 
sewer. 
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